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PERSONNEL  OF  THE  BUREAU  OF  MINES  OF  THE  STATE 

OF  COLORADO 

JOHN  T.  JOYCE,  Commissioner  of  Mines Denver 

T.  R.  HENAHEN,  Inspector,  District  No.  1 Denver 

M.  J.  McCarthy,  inspector,  District  No.  2 Canon  City 

R.  J.  MURRAY,  Inspector,  District  No.  3 Salida 

MISS  ETHEL  M.  FLANDERS,  Chief  Clerk Denver 

MRS.  A.  M.  NICKERSON,  Stenographer Denver 


DISTRICTS  OF  INSPECTION 

DISTRICT  No.  1— Moffat,  Routt,  Jackson,  Grand,  Larimer,  Boul- 
der, Gilpin,  Clear  Creek,  Jefferson,  Denver,  Weld,  Adams, 
Arapahoe,  Morgan,  Logan,  Sedgwick,  Phillips,  Washington 
and  Yuma  Counties. 

DISTRICT  No.  2— Douglas\  Elbert,  Teller,  El  Paso,  Fremont, 
Custer,  Huerfano,  Las  Animas,  Pueblo,  Lincoln,  Kit  Carson, 
Cheyenne,  Kiowa,  Crowley,  Otero,  Bent,  Prowers  and  Baca 
Counties. 

DISTRICT  No.  3— Rio  Blanco,  Garfield,  Mesa-,  Delta,  Eagle, 
Summit,  Pitkin,  Lake,  Park  and  Chaffee  Counties. 

DISTRICT  No.  4— Montrose,  San  Miguel,  Dolores,  Montezuma, 
Ouray,  San  Juan,  La  Plata,  Gunnison^,  Hinsdale,  Saguache^, 
MineraP,  Rio  Grande,  Alamosa,  Archuleta,  Conejos  and  Cos- 
tilla Counties. 

^  The  northern  part  of  Douglas  County  has  been  temporarily  transferred 
to  District  No.  1. 

2  The  southwestern  part  of  Mesa  County  has  been  temporarily  transferred 
to  District  No.  4. 

'  The  former  action  of  this  department  transferring  part  of  Saguache, 
Gunnison  and  Mineral  counties  to  District  No.   3   was  rescinded   May   1,   1927. 


INTRODUCTION 

The  activities  of  the  Bureau  of  Mines  during  1927  were  con- 
fined to  the  usual  routine,  no  funds  for  any  special  work  being 
provided. 

The  inspectors  visited  practically  all  of  the  operating 
metal  mines,  quarries,  mills,  smelters  and  railroad  tunnels  at 
least  once  during  the  year.  Most  of  the  larger  operations  were  in- 
spected more  than  once.  The  object  of  these  inspections  is  to 
eliminate,  as  far  as  possible,  unsafe  conditions  and  practices.  In 
general,  this  work  meets  with  the  liveh^  co-operation  of  the 
mine  operators. 

The  Commissioner  and  Inspectors  are  anxious  to  help  the 
mining  industry  in  every  legitiniate  manner  and  wish  to  be  called 
upon  whenever  their  services  can  be  used. 

Inquiries  regarding  the  mines  and  mineral  resources  of  the 
state  and  questions  regarding  the  demand  and  market  for  less 
common  mineral  products  are  constantly  coming  into  the  Bureau. 
An  earnest  endeavor  is  made  to  furnish  the  information  desired. 
Helpful  co-operation  is  often  received  from  the  Colorado  Geologi- 
cal Survey,  the  United  States  Bureau  of  Mines  and  the  United 
States  Geological  Survey. 

On  account  of  lack  of  funds  it  has  been  impossible  to  give 
the  State  Mineral  Collection  the  attention  it  deserves.  During 
the  past  year  several  new  specimens  have  been  received. 

There  has  been  recently  added  to  the  state  mineral  exliibit, 
a  large  and  valuable  collection  of  mineral  specimens  gathered 
by  the  late  Harry  A.  Lee,  who  was  Colorado's  first  commissioner 
of  mines.  This  collection  was  presented  to  the  state  by  Julius  J. 
Lee  of  Salt  Lake  City,  Utali,  son  of  the  late  commissioner,  and 
will  be  ke])t  together  and  intact  as  a  tribute  to  the  memory  and 
valuable  services  lu;  rendered  the  state  in  building  up  the  great 
mining  industry  wliicli  biid  flic  foundation  for  our  state's  com- 
mercial greatness. 

The  Commissioner  1;iices  this  oppoi-lunit}^  of  expressing  his 
appreciation  of  the  loyal  and  efficient  services  that  have  been 
rendered  by  the  entire  i)ersonnel  oL'  the  l^ureau  during  the  past 
year. 


METAL  MINING  IN  1927 

Metal  mining:  is  one  of  the  prreates^  contributors  to  our  na- 
tional wealth.  As  a  necessity  of  life,  it  enters  into  every  brancli 
of  industry;  it  is  necessary  to  our  happiness;  it  supplies,  by  far, 
more  than  half  of  the  freight  handled  by  railroads  and  other 
transportation  ao^encies;  it  contributes,  through  various  means  of 
taxation,  magnificently  to  our  public  coffers  and  furnishes  em- 
ployment to  millions  of  workmen  throughout  the  nation.  This 
being  admittedly  true,  it  is  difficult  to  understand  why  the  min- 
ing industry  as  a  whole  in  the  state  of  Colorado,  which,  accord- 
ing to  geological  statistics,  embraces  within  its  confines  the  most 
extensive  mining  area  of  any  other  state  of  the  western  mining 
fields,  should  lag  or  be  at  all  sluggish  as  compared  to  the  flourish- 
ing and  prosperous  condition  in  some  of  its  neighboring  states 
Avhose  natural  mineral  resources  cannot  in  any  way  favorably 
compare  with  those  of  Colorado  in  extent,  wealth  and  possibilities. 

Colorado  Ranked  at  Top  of  List 

A  study  of  the  annual  metal  production  of  the  nation  since 
the  beginning  of  the  present  century  will  reveal  that  not  many 
years  ago,  and  prior  to  the  World  War,  Colorado  ranked  first 
in  the  production  of  gold  and  silver  and  held  a  leading  position 
in  the  production  of  the  other  industrial  metals. 

The  abandonment  of  the  DeiiA^er,  Salida  and  Pueblo  smelters 
in  1919  and  1921  had  a  far  more  disastrous  effect  on  the  mining 
industry  than  all  of  the  ill  effects  arising  out  of  the  postAvar 
depression.  Other  states  recovered  in  due  time  following  the 
period  of  depression  mentioned,  because  they  were  blessed  with 
milling,  smelting  and  modern  metallurgical  plants  for  the  treat- 
ment of  their  ores,  and  Colorado  would  do  likewise  under  similar 
advantages. 

So  much  for  the  past,  and  the  state  metal  mine  insiicctors" 
reports,  which  are  appended,  tell  of  the  activities  in  various  dis- 
tricts of  the  state  for  the  past  year.  But  what  about  the  future 
of  metal  mining  in  Colorado,  its  prospects,  its  possibilities,  its 
opportunities,  and  its  needs  in  the  way  of  other  metallurgical 
facilities  and  processes  for  the  treatment  of  our  ores?  These 
questions  offer  a  field  of  great  latitude  for  thought  and  study. 
They  give  the  optimist  a  chance  to  smile  and  praise  and  the 
pessimist  a  chance  to  frown  and  condemn.  Both  being  extremists, 
the  ravings  of  the  one  and  the  jeers  of  the  other  must  be  cast 
aside,  and  in  order  to  arrive  at  the  actual  facts  we  must  turn  to 
the  revelations  of  the  prospectors,  the  mine  developers  and  the 
researches  of  learned  and  scientific  geologists. 

According  to  statistics  furnished  'by  the  United  States  and 
state  geological  surveys,  there  are  between  25,000  and  30,000 
square  miles  of  highly  mineralized  lands  in  the  State  of  Colo- 
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rado,  extending  from  Wyoming:  on  the  north  to  New  Mexico 
on  the  south  and  west,  from  range  68  AV.  6th  P.  M.,  which  passes 
through  the  city  of  Denver,  to  the  eastern  boundary  line  of  Utah, 
and  that  less  than  one-sixth  of  this  vast  area  has  been  geologically 
studied  and  mapped. 

Out  of  this  area  it  is  safe  to  say  that  the  mines  of  the  state, 
operating  and  idle,  collectively,  could  be  embraced  in  space  less 
than  1,000  square  miles.  Yet  from  this  small  area  of  less  than 
1,000  square  miles  there  has  been  produced  in  metallic  wealth 
in  gold,  silver,  copper,  lead  and  zinc,  upwards  of  1,600  million 
dollars,  an  amount  about  equal  to  the  entire  assessed  valuation  of 
the  state  at  the  present  time. 

The  remaining  portion  of  this  vast  area,  which  has  not  been 
carefully  geologized,  in  all  probability  presents  a  like  condition, 
with  a  probably  lesser  proportionate  exposure,  and  while  geolo- 
gists can  do  much  to  reveal  its  prospective  worth,  it  will  require 
much  research,  prospecting  and  detailed  work,  scientifically  and 
otherwise,  to  determine  its  great  possibilities. 

The  old  prospector  did  his  work  well  and  Colorado  owes 
much  to  his  courage,  privations  and  sacrifices,  but  his  field  for 
future  operations,  though  not  entirely  exhausted,  is  now  quite 
limited.  New  and  more  scientific  methods  must  be  employed  and 
advanced  modern  science  is  paving  the  Avay  by  the  introduction 
and  use  of  geophysical  prospecting  instruments.  In  order  for 
Colorado  to  regain  the  high  position  it  once  occupied  among  the 
states  of  the  Western  mining  fields  and  to  attain  the  lieight  of 
prosperity  to  which  it  is  entitled  from  the  development  of  these 
vast  unexplored  mineral  resources,  it  must  be  well  supplied  with 
modern,  up-to-date  reduction,  milling  and  smelting  facilities. 

At  the  present  time  there  are  only  two  smelters  operating  in 
Colorado,  one  at  Durango,  which  serves  the  San  Juan  fields, 
the  other  at  Leadville,  which  serves  its  immediate  and  contiguous 
territory.  Tliis  leaves  the  Avestern  sl()i)e  and  the  eastern  portion 
of  the  state  practically  without  a  plant  to  treat  the  ores  of 
their  great  and  well-known  camps. 

It  may  be  recalled  1liat  while  smelters  were  operating  at 
Denver,  Salida  and  Pueblo,  the  mining  industi-y  in  Colorado  was 
ex('eedingly  active  and  highly  prospei'ous.  The  dismantling  of 
these  plants  in  im9  and  19121  moi-e  than  post-war  depression 
marked  the  beginning  of  its  downward  trend.  The  average 
annual  j)roduction  of  Colorado  mines  i'oi-  a  period  of  40  years, 
from  1H7H,  whieh  marked  the  beginning  oi'  the  jjeadville  boom,  to 
11)18,  tlie  yviiv  of  the  Armistice,  was  in  round  numbers  $.Sr),()()(),()()0. 
Th(!  total  annual  j)r()(lucti()n  of  our  metal  mines  in  IDLS,  the  year 
preceding  the  war,  and  1918,  was  very  nearly  equal,  approxi- 
mately l\f)  million  dollars  in  round  numbers  for  each  of  said 
years.    The  high   increase   in  the  intervening  years   was  due  to 
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forced  production  and  high  war  prices.  In  1921  this  average 
production  had  dwindled  to  a  little  more  than  14  million  dollars, 
a  decline  of  21  million  dollars  during  the  space  of  the  three  years 
in  which  the  smelters  mentioned  ceased  operations.  For  instance, 
Clear  Creek  County  in  1913  and  1918  had  an  average  annual 
production  of  $1,100,000  for  each  year,  while  in  1921  it  had 
dwindled  to  $262,000. 

Like  proportions  prevailed  throughout  the  state,  except  in 
counties  immediately  contiguous  to  the  two  operating  plants  men- 
tioned. Surely  it  cannot  be  reasonably  contended  that  this  un- 
warranted decline  was  the  result  of  a  simultaneous  depletion  of 
all  the  mines  in  the  various  mining  districts  of  the  state.  The  in- 
crease in  production  in  such  counties  during  the  recent  revival 
was  quite  favorable,  while  in  the  other  counties  it  was  scarcely 
noticeable.  For  example.  Lake  County  with  its  smelter  at  Lead- 
ville  has  an  increase  of  more  than  125  per  cent,  while  Clear 
Creek  without  smelting  facilities,  in  easy  reach,  has  an  increase 
of  less  than  23  per  cent.  San  Juan  County,  with  the  Durango 
smelter  at  its  door,  increased  upwards  of  300  per  cent.  The  re- 
maining northern  counties  show  no  increase  at  all. 

Conditions  have  changed  materially  in  the  past  few  years 
by  the  wonderful  advances  made  in  metallurgy  by  which  com- 
plex and  rebellious  ores  can  be  profitably  treated  by  a  complete 
separation  of  the  zinc  from  the  lead,  more  particularly  through 
selective  flotation.  Given  a  plant  comparatively  within  easy 
reach,  such  as  those  operated  by  the  International  plant  at  Tooele, 
and  the  United  States  Smelting  Company's  plant  at  Midvale, 
Utah,  which  combine  flotation,  concentration  and  smelting,  which 
will  relieve  mine  operators  of  heavy  transportation  charges  in 
many  cases  equal  to  the  margin  of  profits,  the  mines  of  the 
counties  of  Boulder,  Clear  Creek,  Gilpin,  Jefferson  and  Park, 
60  per  cent  of  which  are  lying  idle,  will  at  once  be  restored  as 
active  producers  and  soon  be  revelling  with  renewed  prosperity 
as  they  did  in  pre-war  periods  when  they  were  blessed  with  ade- 
quate milling  and  smelting  facilities. 

To  these  counties  may  be  added  by  the  completion  of  the 
Moffat  Tunnel,  the  mines  of  Grand,  Routt  and  Moft'at  Counties, 
known  to  contain  large  veins  of  good  milling  ore  and  some  high 
grade  as  well,  that  have  never  been  active  producers  because  of 
the  lack  of  transportation  facilities.  Again,  by  the  construction 
of  the  Dotsero  cutoff,  now  practically  assured,  the  mines  of  the 
western  slope  will  also  become  available  under  as  favorable,  if 
not  a  lower  freight  rate,  as  that  under  which  they  are  now  ship- 
ping to  the  Utah  plants. 

The  Avonderful  changes  that  have  taken  place  in  Colorado 
in  the  past  few  years  in  industrial  and  transportation  condi- 
tions, the  advancement  in  science  and  metallurgy  open  up  a 
magnificent  field  for  the  construction  of  a  concentrating  and 
smelting  plant  at  or  in  the  vicinity  of  Denver  or  some  other  cen- 
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tral  point,  similar  to  the  Tooele  plant  which  in  the  first  year  of 
its  operation  increased  the  mineral  output  of  Utah  upwards  of 
16  million  dollars,  which  it  still  maintains.  It  would  rejuvenate 
the  mining  camps  of  the  state,  give  employment  to  thousands  of 
bread  earners,  open  new  markets  for  the  products  of  our  farms 
and  factories,  rehabilitate  our  cities  and  towns  and  add  multifold 
millions  to  the  wealth  of  our  state. 

CONDENSED  REVIEW  OF  THE  MINING  DISTRICTS 

District  No.  1,  by  T.  R.  Henahen 

The  mining  industry  in  the  northern  counties,  namely,  Boul- 
der, Clear  Creek,  Gilpin  and  Grand,  has  been  more  or  less  re- 
tarded on  account  of  the  low  price  of  metals  which  has  pre- 
vailed since  September,  1926.  These  conditions  should  not  exist 
as  the  consumption  of  these  metals  is  greater  than  the  production. 

Boulder  Comity — In  Boulder  County  there  has  been  a  great 
deal  of  activity  in  the  metal  mining  industry.  Some  new  dis- 
coveries have  been  made  and  many  of  the  old  mines  have  re- 
opened so  that  the  outlook  in  this  county  for  1928  is  more  promis- 
ing than  it  has  been  for  several  years. 

Tungsten  mining  in  this  county  has  been  more  profitable  to 
the  mine  operator  than  it  has  been  since  1918.  Immediately  after 
peace  had  been  declared  in  the  World  AVar,  the  price  of  tungsten 
dropped  so  low  that  the  mines  ceased  operation.  In  1925  the 
American  steel  manufacturers  began  using  tungsten  in  their  high 
grade  steel  and  tlie  result  was  that  the  price  of  this  metal  ad- 
vanced so  that  the  mine  owners  have  re-opened  their  mines  and 
are  now  operating  at  a  profit  instead  of  a  loss. 

The  fluorspar  industry  at  JamestOAvn,  though  inactive,  was 
not  as  profitable  in  1926  and  1927  as  it  was  for  many  years 
previous. 

Clear  Creek  County — This  county  is  perhaps  the  most  promi- 
nent in  Colorado.  The  first  lode  mineral  discovery  in  the  state 
was  made  in  the  winter  of  1859  by  Captain  George  Jackson  near 
the  mouth  of  Chicago  Creek,  now  within  the  city  limits  of  Idaho 
Springs.  In  the  upper  part  of  the  county,  where  the  values  are 
mostly  in  silver  and  lead,  many  new  properties  are  being  de- 
veloped and  the  old  ones  re-opened. 

The  most  important  event  in  this  county  dui-iiig  tiie  year 
was  the  re-opening  of  the  Newhouse  tunnel  by  Sparks  and  Thorne. 
This  project  is  the  key  to  the  mines  located  along  the  line  of 
this  tunnel  in  this,  and  Gilpin  County.  Tlie  success  of  tliis  under- 
taking will  unwater  the  mines  on  Qiiai-1/  Hill  and  Xcxjidji  Hill. 
It  will  restore  these;  two  counties  as  leading  producing  mining 
counties  in  Colorado. 

Gilpin  County— ( J ilpin  (^)unty  is  one  of  the  oldest  and  one 
of  the  jiiost   productive  counties  in  Colorado.     Time  and  again 
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writers  have  told  about  what  this  county  has  produced  in  gold 
and  silver.  The  truth  is  that  this  county  has  produced  millions 
of  dollars  of  which  no  record  has  been  kept.  In  the  early  '60s 
thousands  of  tons  of  high-grade  ores  and  concentrates  were 
shipped  to  Swansea,  Wales,  for  treatment.  Millions  of  dollars 
of  gold  bullion  was  sold  to  the  banks  throughout  the  country,  so 
it  is  impossible  for  anyone  to  arrive  at  the  exact  amount  of  its 
production. 

Grand  County — Grand  County  is  one  of  the  most  promising 
mineral  counties  in  the  state  for  the  amount  of  development  work 
done.  Its  progress  as  to  mining  has  been  retarded  because  of 
inadequate  transportation  facilities.  In  fact,  it  has  never  been 
able  to  ship  any  ores  except  of  the  highest  grade.  If  the  Moffat 
tunnel  ever  serves  any  useful  purpose,  it  should  place  Grand 
County  in  the  fore  as  a  mineral  producer.  I  am  of  the  opinion 
when  that  section  of  the  country  lying  north  and  west  of  Jones 
Pass  is  thoroughly  prospected  for  a  radius  of  10  or  15  miles 
square,  which  would  carry  you  to  the  peaks  above  Williams  Forks 
and  to  the  south  and  west  beyond  Mt.  Vasquez  to  the  north  and 
east,  there  will  be  found  many  gold  and  silver,  lead,  copper  and 
zinc  mines  that  will  be  almost  inexhaustible  for  years  to  come. 
In  fact,  many  are  already  discovered  and  all  they  need  is  develop- 
ment to  convert  them  into  heavy  producers.  The  veins  and  fis- 
sures are  well  defined,  and  the  majority  of  the  mines  will  be 
found  above  timberline.  The  mountains  in  places  are  very  rug- 
ged. The  formation  is  favorable  for  ore  occurrence.  There  is 
plenty  of  timber  and  water  for  all  required  purposes. 

Jackson  County — This  county  is  noted  for  its  copper  depo.sits 
and  lead  and  zinc  ores.  On  account  of  its  being  inaccessible  from 
smelters  and  railroad  transportation,  its  mineral  deposits  have 
not  been  developed  as  they  should  have  been. 

Its  fluorspar  deposits  are  numerous  and  the  spar  is  of  the 
best  quality. 

Larimer  County — Larimer  is  one  of  the  most  promising  min- 
ing counties  in  Colorado.  It  was  the  scene  of  considerable  activity 
during  the  year  in  development  work.  The  values  found  in  its 
ores  in  and  around  Manhattan  are  principally  gold  and  silver. 
Fairly  good  gold  values  can  be-  found  on  the  surface. 

Routt  County — The  Hahns  Peak  mining  district  is  among  the 
oldest  mining  districts  in  Colorado,  and  in  former  years  it  was 
noted  for  its  very  rich  placer  mines  which  produced  hundreds  of 
thousands  of  dollars  of  the  yellow  metal.  These  mines  have  long 
since  been  abandoned. 

Lead  mining  has  taken  their  place  and  I  expect  to  see  this 
district  become  a  large  producer  of  the  precious  metals  in  the 
next  few  years.  The  following  mines  are  in  operation  today: 
The  Blue  Jay,  The  Lula  Group,  The  Royal  Flush. 
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District  No.  2,  by  M.  J.  McCarthy 

Custer  County — There  were  eight  metal  mines  operating  in 
Custer  County  during  1927.  The  Terrible  mine  at  Use  is  the 
principal  producer.  Sixty  men  are  employed  at  the  mine  and 
mill.  The  average  production  was  3,600  tons  of  crude  ore  and 
180  tons  of  lead  concentrates.  During  the  year  developments  dis- 
closed a  fine  vein  of  a  good  milling  grade.  Later,  developments 
will  continue  to  the  depth  of  1,000  feet  to  prove  its  downward 
continuity.  It  will  doubtless  prove  to  be  the  largest  ore  body 
ever  discovered  in  the  county,  and  one  of  the  state's  greatest 
future  producers.  Outside  the  Terrible  mine,  most  all  other  ope- 
rations were  of  a  prospecting  nature.  Most  of  the  prospects  have 
a  good  showing  of  ore  and  doubtless  some  of  them  will  become 
producers  during  1928. 

El  Paso  County — The  mill  of  the  Golden  Cycle  Mining  & 
Reduction  Company  is  being  operated  with  a  total  of  190  men. 
This  mill  depends  very  largely  on  the  ores  of  the  Cripple  Creek 
district  for  its  production  and  especially  on  those  from  the  Cres- 
son  mine.  For  the  last  ten  months  this  plant  has  been  treating 
from  24,000  to  28,000  tons  a  month  of  Cripple  Creek  ores. 

Fremont  County — There  were  two  zinc  plants  operating  in 
Fremont  County  during  the  year  1927.  One  of  them  has  tem- 
porarily suspended  operations.  While  there  are  several  good 
prospects  in  the  Cotopaxi  section,  only  one,  the  Gumaer,  about  a 
mile  from  Cotopaxi,  was  operated,  with  a  force  of  15  men  em- 
ployed on  development  work. 

Teller  County — The  mining  interests  in  the  Cripple  Creek 
district  are  sliowing  an  improvement  as  compared  with  conditions 
there  one  year  ago.  This  is  largely  due  to  the  fact  tliat  the 
field  affords  better  opportunities  from  all  viewpoints  tlian  any 
otlier  gold  mining  district  in  the  West. 

Production  from  the  mines  of  the  Cripple  Creek  district  for 
1927  will  'be  in  excess  of  $4,000,000 — possibly  a  slight  decline  from 
last  year's  production. 

The  Portland  Gold  Mining  Comi)any  during  1927  sunk  their 
main  or  No.  2  shaft  to  a  depth  of  3,100  feet.  Manager  Jones 
and  his  assistants  confined  the  principal  developments  to  the 
uppcir  levels  of  the  iriine,  and  about  one  month  ago  encountered 
an  ore  shoot  on  the  2,f)00-foot  level  on  the  south  No.  1  east  vein. 
Up  to  date  this  vein  or  ore  body  hns  ])rov(Ml  to  be  90  f(M»t  long 
and  about  14  feet  wide,  with  the  values  ranging  from  one  ounce 
to  MS  high  ;is  17  ounces  of  gold  per  ton.  They  are  driving  on  level 
27  Tor  Ihis  same  ore  shoot. 

The  Crcsson  Consolidated  Gold  Mining  &  Milling  Company 
has  ()[)('rated  Ihe  (-resson  mhu)  steadily  during  1927,  with  the 
exception  of  about  18  or  20  days  during  the  first  j)art  of  Novem- 
ber,  when   it    became  necessary  to  stop  work   in   the  mine  until 
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the  main  shaft  of  the  big  hoistinfr  eng^ine  was  replaced  with  a  new 
shaft.  This  shutdown  reduced  their  production  for  the  month 
of  November  about  5,500  tons. 

Mr.  Gardiner,  the  mine  superintendent,  has  driven  a  drift 
alongf  the  funeral-dyke  on  level  20  which  is  2,400  feet  deep, 
for  a  distance  of  100  feet  all  in  a  shipping  grade  ore.  In  driving 
the  drift  they  drove  along  the  core  of  the  vein  for  about  14  feet 
and  got  assay  returns  from  some  samples  that  ran  as  high  as 
$12  a  pound.  They  do  not  know  the  extent  of  this  ore  body 
nor  of  the  high  grade  streak,  as  they  are  getting  ready  to  put  in 
chutes  so  as  to  start  stoping.  The  average  production  of  the 
Cresson  mine  is  about  10,000  tons  a  month.  They  are  running 
about  normal  at  this  time. 

Henry  Christensen,  superintendent  for  the  Granite  Gold 
Mining  Company,  is  sinking  a  winze  on  the  2,000-foot  level  of 
the  Ajax  shaft,  on  the  New  Market  vein.  The  winze  is  down 
about  45  feet  in  ore  all  the  way,  which  will  average  about  $30 
a  ton  in  gold. 

The  United  Gold  Mines  Company,  which  recently  declared  a 
cash  dividend  of  $50,000,  is  operating  the  Rose  Nicol,  the  Vindi- 
cator, the  Golden  Cycle,  the  New  Market  ground  through  the 
Dillon  shaft,  and  a  number  of  smaller  mines  throughout  the  dis- 
trict. At  present  the  Vindicator  is  the  most  active.  On  level 
8  the  company  has  opened  up  a  new  ore  shoot  in  virgin  ground. 
This  ore  body  is  located  near  the  old  Hull  City  workings.  The 
ore  shoot  is  about  200  feet  long  and  the  screenings  from  this 
ore  run  from  $30  to  $35  gold  per  ton.  Henry  Martin,  leasing 
on  level  10,  has  opened  up  a  still  larger  body  on  the  same  vein, 
though  200  feet  deeper  and  is  making  a  steady  shipment  of  a  fair 
grade  ore.  The  Vindicator  is  looking  better  than  it  has  for  five 
years.  Alfred  H.  Bebee  is  superintendent  and  he  is  the  most 
successful  man  in  that  position  that  they  have  had  on  tlie  Vin- 
dicator for  many  years. 

The  Queen  Exploration,  Incorporated,  John  Tait  Milliken, 
general  manager,  is  noAv  operating  through  the  Queen  sliaft.  A 
spur  of  the  Midland  Terminal  Railroad  to  the  mine  has  been 
completed,  which  will  increase  the  present  production  of  70  tons 
per  day  to  140  tons  per  day. 

A.  F.  Carper  of  the  Stratton  lease  is  still  shipping  a  fair 
grade  of  ore  from  the  Orpha  May.  Mr.  Carper  is  also  working 
through  the  Last  Dollar  shaft  and  driving  two^  drifts  into  known 
ore  shoots  on  the  Los  Angeles  ground  adjoining  the  Portland 
property. 

The  Portland  Gold  Mining  Company's  mill  at  Victor  treats 
from  500  to  600  tons  per  day,  all  from  the  Portland  mine. 

The  Eagle  Sampler  plant  treats  ore,  or  rather  samples  from 
2,500  to  3,000  tons  a  month  of  Cripple  Creek  ore. 
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The  Cripple  Creek  mining  district,  as  usual,  still  pays  the 
highest  average  wages,  offers  the  best  of  living  accommodations 
and  provides  the  best  of  transportation  and  working  conditions. 
At  the  present  time  there  are  800  men  employed  in  and  around 
the  mines  in  Cripple  Creek  and  Victor. 

District  No.  3,  by  R.  J.  Murray 

LaJce  County — The  largest  shippers  in  Lake  County  are  the 
Deep  Mines  Company  and  the  Climax  Molybdenum  Company. 
The  Deep  Mines  Company,  under  the  management  of  George  Ar- 
gall,  has  operated  through  the  Greenback  and  Pyrenees  shafts 
on  Iron  Hill  continuously  during  1927  and  produced  an  average 
tonnage  of  7,500  tons  per  month  of  silver,  lead,  zinc  sulphide 
ores. 

The  Climax  Molybdenum  Company  has  mined  and  milled 
on  an  average  of  over  800  tons  daily  for  the  past  year  and  is 
equipped  to  mill  a  much  larger  tonnage  in  the  future.  This  is 
the  largest  known  molybdenum  mine  in  the  entire  world. 

The  Ibex  Mines  Company,  operating  through  their  different 
shafts,  has  for  the  past  year  kept  up  an  average  production  of 
800  tons  monthly  of  gold,  silver,  lead,  copper,  zinc  and  iron  ores, 
mined  under  the  leasing  system. 

The  Yak  tunnel  confined  its  operations  during  the  year  most- 
ly to  development  Avork  and  retimbering  its  tunnel.  A  portion 
of  the  tunnel  was  retimbered  during  the  year. 

The  Star  No.  5  and  Waterloo  shafts,  operated  ^by  Cramer  & 
Co.,  have  produced  a  large  tonnage  of  manganese  and  low  grade 
lead-carbonate  ores  during  the  past  year. 

Numerous  other  small  properties  have  produced  their  quota 
of  manganese  and  silver-iron  ores  in  the  Leadville  district. 

A  new  company,  known  as  the  Golden  Rod  Mining  &  Smelt- 
ing Companj^  has  entered  the  Leadville  district  Avithin  the  past 
year,  and  has  taken  over  and  unwatered  the  Helena  mine,  located 
in  fowa  Gulch.  This  company  intends  to  carry  on  a  campaign 
of  development  work  in  the  Iowa  Gulch  section  far  greater  than 
any  attempted  heretofore. 

The  Penrose  Mines  Company,  formerly  known  as  the  Down 
Town  mines,  under  the  management  of  Jesse  F.  McDonald,  has 
made  several  improvements  on  its  surface  works  preparatory  to 
the  installation,  of  uoav  ])umi)s  and  machinery  for  the  unwatering 
of  these  [)r()i)erties.  When  this  work  is  completed  tliis  company 
will  aj^'jiin  be  heavily  producing  gold,  silver,  lead,  zinc,  copper, 
manganese;  and  iron  ores,  the  largest  known  ])rodii(M'r  of  these 
combined  metals  in  the  world. 

The  Seventh  Street  lease,  adjoining  the  Penrose,  has  pro- 
(Inccd  a  fair  tonnage  of  high  grade  leads  and  carbonates  during 
the  year. 

Tlic  Seneca  mine,  opei-ated  by  tiie  litMirietta  Minesi  ('ompany, 
with  (je()rg(!  S(d)iM'iber  in  charge,  has  mined  a  fairly  large  tonnage 
of  silver-iron  oxide  and  low  grade  lead  carbonate  ores. 
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The  Fanny  Rawlino^si  mine  and  a  number  of  other  operations 
in  the  Leadville  district  have  sent  out  their  annual  tonnaj^e  of 
ores.  The  smelter,  during  the  past  year,  has  run  on  an  average 
of  two  to  three  furnaces. 

The  Zinc-Lead  mill  has  operated  during  the  year  with  a  daily 
tonnage  of  250  tons  of  sulphide  ores  from  the  Yak,  Deep  IMines, 
Ibex  and  other  properties  in  the  Leadville  district. 

Plans  are  being  made  for  the  unwatering  of  the  Fryer  Hill 
district  during  the  year  1928. 

Eagle  County — The  Empire  Zinc  Company,  through  its  ad- 
vanced developments  and  tests,  has  proved  that  there  exists  in 
its  holdings  the  largest  deposit  of  lead-zinc  sulphide  ore  in 
the  United  States.  At  the  present  time  this  company  is  carrying 
on  a  vigorous  campaign  of  developments. 

The  Polar  Star  mine  in  the  Fulford  mining  district  operated 
with  a  few  men  on  development  work  during  the  past  year.  A 
new  operation  is  now  under  way  and  is  being  carried  on  from 
Minturn  in  Eagle  County  by  the  Cross  Creek  Mining  Syndicate. 
New  equipment  has  been  moved  in  within  the  past  three  months. 

Chaifee  County — The  operations  in  Chaffee  County  during 
the  past  year  consisted  of  work  on  the  Madonna  and  Marshall 
tunnel  in  the  Monarch  mining  district.  A  new  all-steel  hydraulic 
dredge  is  under  construction  and  will  be  in  operation  before 
the  end  of  this  year  in  the  bed  of  the  Arkansas  River  near 
Granite.  This  is  something  new  in  the  way  of  a  gold-saving  ma- 
chine. The  process  is  known  as  a  suction  plow  arrangement.  The 
Arkansas  river  at  this  point  is  known  to  contain  very  rich  gold 
placer  gravel  and  from  their  preliminary  work,  tests  and  experi- 
ments, the  owners  of  this  newly  devised  dredge  are  confident  of 
rich  returns  from  its  operation. 

Summit  Cou^.ty — The  Wellington  mine  has  produced  an 
average  tonnage  of  approximately  110  tons  per  day  of  crude  ore 
during  the  past  year,  except  while  operations  were  suspended  for 
a  short  time,  Avhen  the  mill  was  being  changed  to  selective  flota- 
tion. Reports  from  Mr.  Henderson  are  very  glowing  as  to  the 
operation  and  saving  of  their  new  mill.  Considera'ble  develop- 
ment work,  which  was  carried  on  by  this  company  during  the 
year,  resulted  in  the  opening  of  new  large  ore  bodies  which  will, 
with  reasonable  certainty,  place  the  property  among  our  heaviest 
producers  for  1928. 

The  Tiger  mine,  under  the  management  of  John  A.  Traylor, 
has  operated  continuously  during  the  past  year,  with  an  aver- 
age force  of  85  men,  and  has  produced  three  or  four  carloads  of 
lead  and  iron  concentrates.  Several  carloads  of  iron  concen- 
trates were  produced  during  the  past  year  on  experimental  work 
in  the  mill. 

The  Aco  Mines  Company,  operating  the  Seven-Thirty,  War- 
rior's Mark  and  Detroit  shafts,  has  carried  on  a  great  deal  of 
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new  development  work  and  is  blocking  ont  mill  ores  at  the  De- 
troit. This  company  has  recenth'  taken  over  the  Extension  mill 
and  at  the  present  time  is  installing  new  machinery  for  the  treat- 
ment of  the  Detroit  ores.  George  Robinson  is  the  local  manager 
for  this  company. 

The  Blue  River  dredge,  under  the  management  of  Walter 
W.  Radford,  has  operated  continuously  on  what  is  said  to  be 
very  good  placer  ground,  Avith  exceptionally  satisfactory  returns 
for  the  year, 

A  new  feature  in  dredging  is  the  Summit  Gold  dredge,  ope- 
rated by  some  local  persons.  This  is  a  caterpillar  device  and  will 
dig  to  a  depth  of  probably  ten  feet.  It  is  operated  at  the  foot 
of  Hoosier  Pass  and  thus  far,  it  is  said,  quite  successfully. 

The  Montezuma  district  of  Summit  County  is  one  of  the 
most  heavily  mineralized  sections  of  the  state,  and  while  there 
w^as  considerable  activity  there  during  the  past  year,  it  has  never 
received  the  attention  its  richness  deserves.  It  has  always  been 
seriously  handicapped  and  its  progress  retarded  by  lack  of  trans- 
portation facilities.  The  average  haul  at  present  is  at  least  nine 
miles  to  the  railroad  over  rough  wagon  roads.  In  these  days  of 
modern  advancement  it  seems  that  these  difficulties  could  be 
largely  overcome  by  the  construction  of  a  system  of  truck  roads 
to  and  from  the.  main  sections.  New  developments  which  have 
revealed  large  bodies  of  good  milling  ore,  coupled  with  the  fact 
that  large  bodies  of  the  same  class  ores  were  left  standing  in  the 
older  mines,  seem  to  justify  the  construction  of  good  truck  roads. 
Given  this  facility,  Montezuma  will  flourish. 

Pitkin  County — Continuous  operations  have  been  carried  on 
at  the  Cowenhoven,  Midnight,  Newman,  Star,  Smuggler  and  other 
properties  during  the  year.  A  few  mines  have  ceased  operations 
owing  to  the  uuAvarranted  low  price  of  metals  whieli  prevailed 
during  the  year.  However,  the  Aspen  mining  men  are  confident 
that  the  new  development  work  now  being  carried  on  in  the  Cow- 
enhoven and  other  properties  Avill  prove  the  rejuvenation  of  that 
section  and  that  it  will,  in  the  nefir  future,  resume  the  ])lace  it 
formerly  held  among  our  best  producing  counties. 

Park  County — Park  County,  tli rough  Ihc  new  ore  bodies 
opened  u[)  on  tlie  London  mine,  and  in  new  developments  in  sev- 
eral other  prominent  projx'rties  in  tlie  Alma  and  other  mining 
districts,  lias  again  become;  one  of  our  active  counties.  Therefore, 
it  is  (|uite  evident  tiiat  the  j^^ar  1928  will  see  a  large  tonnage  com- 
ing from  this  county. 

Saguache  County  Tlie  Kawley  mine,  tlie  banner  producer  of 
this  (county,  has  scnl  a  daily  tonnage  of  .'i50  tons  of  lead-zinc-sul- 
phide ores  to  their  mill.  This  is  by  far  the  largest  tonnage-pro- 
ducer and  employer  of  labor  in  Saguache  County. 

The  (Jocomongo  mine  carried  on  development  work  For  the  en- 
tire year,  and  has  blocked  out  from  .'U), ()()()  to  r)(),()()()  Ions  of  lead- 
zinc-sul])hide  ores  for  future  milling. 
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The  Orient  mine,  owned  by  the  Colorado  Fuel  &  Iron  Com- 
pany has  carried  on  a  plan  of  new  development  work  and  has 
maintained  an  average  of  300  tons  daily  of  hematite  iron  ores 
for  the  company's  plant  at  Pueblo.  Other  smaller  operations  con- 
tributed to  the  tonnage  of  this  county.  Considerable  new  work 
in  the  way  of  geology  is  being  done  by  state  and  federal  forces, 
in  this  particular  district. 

Mineral  County — The  Wagon  Wheel  Gap  mine  has  produced 
an  average  of  500  tons  per  month  of  concentrated  fluorspar  from 
its  mills.  A  ready  market  is  obtainable  for  all  of  these  concen- 
trates by  this  company,  the  larger  portion  being  used  by  the  com- 
pany at  its  C.  F.  &  I.  plant  at  Pueblo. 

The  Commodore  mine  is  the  largest  metal  tonnage  producer 
in  the  Creede  district,  while  several  other  smaller  lessors  and 
operators  are  contributing  their  share  to  the  tonnage  produced 
by  this  county.  It  is  said  that  a  new  future  in  the  way  of  milling 
is  possible  for  this  county  during  the  coming  year. 

Rio  Grande  County — The  Little  Annie  group,  operated  by 
Judge  J.  C.  Wiley  and  Jack  Pickens,  was  the  scene  of  a  rich  gold 
strike  during  the  past  year.  It  is  today  one  of  the  richest  strikes 
in  Colorado.  More  than  $170,000  worth  of  ore  has  been  shipped 
from  this  property  during  the  past  year  with  less  than  60  tons 
mined  and  still  a  mark  has  not  been  made  in  the  high-grade  ores. 
After  the  ores  are  broken  in  the  stopes  and  the  high-grade,  rich 
ores  picked  out,  shipments  made  recently  show  a  trifle  better  than 
80  ounces  of  gold  per  ton.  The  high-grade  or  picked  ores  aver- 
age from  $30  to  $60  per  pound.  Some  $68,000  Avorth  of  ore  has 
been  shipped  from  this  property  during  the  past  few  months. 
The  vein  in  the  Winchester  tunnel  is  the  deepest  found  in  that 
section,  and  shows  strongly  in  the  bottom  of  the  tunnel.  In  fact, 
it  is  the  richest  find  uncovered  in  Summitville  to  date. 

Garfield  County — The  Rifle  mine  of  the  U.  S.  Vanadium  Com- 
pany is  producing  and  milling  3,500  tons  per  month  of  vanadium- 
bearing  ores.  During  the  past  year  this  company  has  increased 
the  capacity  of  its  mill  and  carried  on  a  large  amount  of  new 
development  Avork  at  its  mine.  It  is  said  to  'be  one  of  the  largest 
operations  of  its  kind  in  the  United  States.  The  company  is 
planning  to  increase  its  tonnage  during  the  coming  year. 

Gunnison  County — The  Akron  mine  at  Whitepine  curtailed 
its  monthly  shipments  to  150  tons,  while  pushing  the  newly 
planned  developments  as  rapidly  as  possible.  AVhen  this  work  is 
completed,  the  management  plans  to  ship  at  least  1,000  tons  per 
month  of  heavy  lead-zinc-silver  ores.  A  number  of  other  proper- 
ties at  Whitepine  and  in  the  various  mining  districts  of  the  county 
continue  to  ship  their  usual  quotas.  Among  the  outstanding  fea- 
tures of  mining  in  this  county  was  the  discovery  of  an  immense 
vein  of  high-grade  manganese,  on  which  developments  on  a  large 
scale  are  now  under  way. 
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District  No.  4,  by  T.  R.  Henahen 

Dolores  County — Rico  is  the  one  mining  camp  in  Colorado 
that  has  been  revived  during  the  past  two  years  on  account  of 
its  production  of  lead  and  zinc  ores.  Metallurgy  has  brought 
this  camp  from  the  graveyard  stage  to  one  of  the  largest  pro- 
ducers of  these  metals  in  Colorado. 

The  International  Smelting  Company  installed  a  very  com- 
plete 225-ton  custom-concentration  and  flotation  plant  in  the  town 
of  Rico  in  1926.  Practically  all  mill  ores  mined  in  this  district 
are  milled  at  this  plant.  This  company  has  secured  bonds  and 
options  on  the  following  properties  in  this  district,  namely :  Sham- 
rock, Lexington,  Enterprise,  Newman  tunnel  group,  Group  tunnel, 
Isabella  and  others. 

The  St.  Louis  Smelting  &  Refining  Company  is  operating  the 
following  properties :  Silver  Swan  group,  AVellington  group, 
Mountain  Springs  group,  Swickheimer  group  and  Iron  group. 

The  Argentine  Mining  Company  is  operating  its  properties 
through  the  Rico-Argentine,  Blackhawk,  Log  Cabin  and  Blaine 
tunnels.  This  is  really  one  of  the  best  developed  properties 
in  the  district  today,  with  an  unlimited  amount  of  ore  available. 

The  Union  Carbonate  and  Buckhorn  mines  are  doing  con- 
siderable development  work  in  reopening  their  properties.  The 
Pro  Patria  group  of  mines  is  being  developed  by  the  Enterprise 
Mining  Company.  The  Emma  mine  located  at  Dunton  is  being 
reopened.  The  Smuggler  mine  at  Dunton  is  being  operated  by 
the  Mt.  Pleasant  Mining  Company. 

Hinsdale  County — This  is  the  pioneer  county  of  the  San 
Juan  district,  and  was  one  of  the  'best  producers  of  precious 
metals  for  many  years.  What  is  needed  in  this  county  at  the 
present  time  is  a  custom  mill,  such  as  the  one  located  at  Rico. 
There  are  many  mines  in  this  county  that  can  produce  10,  20  and 
30  tons  per  day  if  there  were  mill  facilities  to  treat  the  ores. 
Many  of  these  properties  could  be  operated  at  a  handsome  profit 
under  these  conditions,  which  today  are  lying  dormant. 

The  following  mines  were  in  operation  at  the  time  of  my 
visit  there  a  short  time  ago:  Ocean  Wave,  Little  Casino,  Big 
Casino,  Empire  Chief,  Golden  Wonder,  General  Sherman,  Black 
Crook,  Belle  of  the  West,  Fanny  Fern,  Big  Blue  and  others. 

The  Ute  and  Uhiy  group  was  one  of  the  largest  producers 
in  this  state  in  the  early  days  and  is  located  a  short  distance  from 
Lake  City.  Tlie  owner,  .Mr.  liiirke,  contemplates  erecting  a  large 
flotation  mill  to  mill  the  ore  on  the  ground. 

Ouray  County^ — The  leading  mining  district  of  Ouray  ('oiinty 
is  in  tin;  southern  portion,  embracing  part  of  the  Uncompahgre 
Mountains,  recognized  as  one  of  the  most  rugged  mountain  chains 
in  the  state.  The  drainage  is  through  the  Uncompahgre  River 
and  its  tributaries,  tlie  stream  rising  in  a,  mountain  pass  forming 
the  southern  i)()undary  and  flowing  ai)pr()ximately  north  through- 
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out  the  country.  A  few  miles  below  its  source  it  enters  a  narrow 
valley  that  gradually  widens  into  a  park  one-half  mile  wide  and 
four  miles  long.  At  the  south  side  of  this  park  the  stream  enters 
a  canyon  that  has  so  far  defied  passage  to  the  Colorado  railroad 
builders.  Today  it  is  traveled  over  in  safety  by  a  good  automo- 
bile million-dollar  highway  literally  cut  into  one  of  the  canyon 
walls.  In  places  the  canyon  walls  stand  almost  vertical  as  the 
road  appears  to  hang  over  the  stream  bed,  which  is  several  hun- 
dred feet  below.  This  canyon  is  one  of  Colorado's  scenic  attrac- 
tions, the  beauty  and  ruggedness  of  which  must  be  seen  to  be 
appreciated. 

Not  one-fourth  of  the  mining  area  in  this  county  has  been 
prospected. 

The  following  mines  were  in  operation  in  this  county  at  the 
time  of  my  visit  there :  Barstow,  Beaver-Belfast,  Magnet,  Lucky 
Twenty,  Sutton,  Bull  Durham,  American  Nettie,  Indiana, 
Bachelor,  Camp  Bird,  Guston,  Bright  Diamond,  San  Juan  Chief, 
British  Queen,  London  and  others. 

San  Mignel  County — The  history  of  lode  mining  in  this  coun- 
ty has  been  one  of  steady  advance  from  July  4,  1876,  to  the  pres- 
ent. On  the  above  date  the  Smuggler-Union  mine  was  discovered 
and  it  has  been  a  steady  producer  from  that  day  to  this  of  gold, 
silver,  lead  and  zinc.  In  October,  1927,  the  buildings  and  plant 
at  what  is  known  as  the  Pennsylvania  tunnel  were  destroyed  by 
fire.  Up  to  that  time  the  Smuggler  group  of  mines  was  the  sec- 
ond largest  producer  in  Colorado.  The  daily  output  was  between 
700  and  800  tons  per  day.  I  believe  that  if  the  figures  could  be 
obtained  as  to  its  output  in  dollars  and  cents,  that  it  has  produced 
more  money  than  any  other  mine  in  Colorado. 

The  mines  in  operation  in  this  county  to  date  are :  the  Alta 
group,  Smuggler-Union  group.  Tomboy  group.  Black  Bear,  Car- 
bonero,  San  Bernardo,  Butterfly,  Silver  Bell,  Badger  tunnel,  Blind 
Tom  and  Crown  Point. 

San  Juan  County — The  mines  in  the  various  districts  in  this 
county  are,  owing  to  topography,  mainly  opened  through  tunnels 
and  require  no  expensive  hoisting  or  pumping  plants,  but  as  a 
rule,  must  be  equipped  with  trams  to  transport  ores  to  mills  at  a 
lower  altitude.  The  mine  operations  are  not  only  up  to  the  gen- 
eral standard,  but  in  many  respects  excel  in  concentration  and 
flotation,  which,  has  been  systematically  pursued  for  a  number  of 
years. 

The  results  obtained  have  been  marvelous.  The  application 
of  electricity  has  reached  a  high  state  of  perfection  in  this  county. 
The  power  is  generated  on  the  Animas  River  below  Silverton 
and  transmitted  to  the  mine  where  it  is  utilized  for  operating 
mills,  compressors,  lighting,  etc.  The  mine  and  mill  equipment 
is  thoroughly  modern. 
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The  Surmyside  mine  was  discovered  in  1873  and  has  been  a  con- 
stant producer  of  gold,  silver,  lead  and  zinc  since  that  time.  The 
mine  is  located  about  four  miles  north  and  west  of  the  town  of 
Eureka.  An  aerial  tram  four  miles  in  length  runs  from  the  mine 
to  the  mill.  The  milling  methods  are  concentration  and  flotation. 
The  mill  is  operated  by  gravity  and  was  constructed  with  steel 
and  concrete,  having  a  capacity  of  1,000  tons  per  day.  It  is  one 
of  the  most  complete  milling  plants  in  America.  They  mill  from 
800  to  900  tons  per  day.  This  is  the  largest  producing  mine  in 
Colorado.  This  mine  is  operated  in  a  safe,  sound  way  with  all 
modern  improvements. 

Mines  in  operation  in  this  county  are :  the  Sunnyside  group, 
Mayflower  group,  Caledonian  group,  Aspen,  Lackawanna,  Iron 
Magnet,  Brooklyn,  Little  Nation,  Garry  Owen  group,  Lucky  Jack, 
Whale,  Iowa  Tiger,  Kittimac  and  Ridgeway. 

La  Plata  County — The  Gold  King  mine  in  La  Plata  County 
is  being  developed  by  M.  S.  McCarthy  and  associates.  They  are 
erecting  a  mill  and  a  tram  from  the  mine  to  the  mill. 

The  May  Day  mine  is  operated  b}'  David  B.  Miller  and  as- 
sociates and  is  a  steady  producer. 

Several  small  properties  are  being  developed  in  the  district 
by  prospectors. 

Montrose  County — Some  little  prospecting  is  being  done  in 
the  carnotite  fields  for  uranium  and  vanadium. 
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NONMETALLIC  MINES* 

The  production  of  stone  and  clay  in  Colorado  has  reached 
a  point  where  it  forms  a  very  important  factor  in  the  indus- 
trial life  of  the  state.  The  value  of  the  combined  annual  output 
runs  well  into  the  multifold  millions.  The  operation  of  all  stone 
quarries  and  clay  pits  comes  under  the  jurisdiction  of  the  State 
Bureau  of  Mines.  During  the  past  year  there  were  67  quarries 
and  pits  in  operation  in  various  parts  of  the  state.  They  furnish 
employment  to  hundreds  of  men,  as  shown  by  the  following 
official  reports  by  the  state  mine  inspectors: 

During  the  past  year  there  has  been  considerable  activity 
in  the  feldspar  industry  east  of  Jamestown  in  Boulder  County, 
the  total  production  exceeding  2,000  tons.  Lime  production  was 
about  40  tons  daily. 

Jefferson  County  is  strictly  a  clay-producing  county.  It 
produces  about  1,000  tons  of  fire  and  plastic  clay  per  day,  all 
of  which  is  shipped  to  Denver  to  the  manufacturers  for  making 
'brick,  tile,  fire  brick,  sewer  pipe,  etc. 

In  Bent  County  the  Marlman  limestone  quarry  was  operated 
most  of  1927  by  L.  W.  Lewis  Sons  of  Emporia,  Kansas;  J.  G. 
Lewis,  of  La  Junta,  superintendent.  The  quarry  operates  nine 
months  of  the  year  and  produces  800  tons  of  crushed  rock  per 
day,  employing  130  men.  The  material  was  used  as  ballast  on 
the  Atchison,  Topeka  &  Santa  Fe  Railroad. 

In  Douglas  County  there  are  three  clay  mines  in  operation, 
and  the  production  is  about  2,000  tons  a  month,  most  of  which  is 
shipped  to  the  brick  and  tile  companies  of  Denver.  Fourteen 
men  are  employed  in  the  clay  mines  of  Douglas  County. 

In  El  Paso  County  is  one  limestone  quarry,  one  lime  kiln 
plant,  one  clay  pit.  The  Western  Lime  Company  is  making  about 
20  tons  of  burned  lime  out  of  a  production  of  45  tons  of  rock 
per  day. 

Fremont  County  has  two  gypsum  quarries  producing  from 
20  to  30  tons  a  day ;  five  clay  mines  which  produced  in  the  aggre- 
gate 9,000  tons  during  the  period  of  operation;  ten  lime  quarries 
producing  approximately  1,500  tons  daily;  one  travertine  quarry 
which  produces  about  1,200  cubic  feet ;  three  stone  quarries  aver- 
ing  80  cubic  feet  daily ;  two  brick  plants  and  two  cement  plants. 
About  900  men  were  employed  at  these  plants. 

In  Huerfano  County  there  is  one  clay  mine  in  operation, 
which  employs  15  men.     Production  25  to  30  tons  per  day. 

Las  Animas  County  has  one  clay  pit  and  a  brick  plant  in 
operation,  employing  24  men.    Production  20,000  bricks  per  day. 

*  The  average  daily  production  mentioned  in  the  foregoing  is  based  upon  an 
average  operation  period  of  25  days  per  month. 
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In  Otero  County  there  is  one  clay  pit  and  one  brick  plant 
operating,  employing  about  15  men.  Production  about  15,000 
bricks  per  day. 

In  Pue'blo  County  there  are  7  clay  mines  producing  about  211 
tons  daily ;  two  limestone  quarries  with  a  daily  production  of 
about  900  tons;  one  stone  quarry,  one  kiln  plant  and  the  Eiler 
slag  dump  and  2  brick  plants  operating,  which  are  employing  a 
total  of  355  men. 

Chaffee  County  granite  totaled  35,000  cubic  feet  as  follows : 
10,000  feet  of  what  is  known  as  gray  stone  which  is  used  for 
monumental  and  base  purposes;  10,000  feet  of  stone  used  prin- 
cipally for  building  purposes,  bases,  etc. ;  15,000  feet  of  stone  used 
for  foundation  and  other  purposes.  About  12,000  tons  of  lime 
were  produced. 

In  Mineral  County  about  900  tons  of  bentonite  were  pro- 
duced during  the  year. 

In  Gunnison  County  the  Yule  Marble  quarry  has  shipped 
several  carloads  monthly  to  Kansas  City,  Omaha  and  other  large 
cities,  amounting  to  about  90  cubic  feet  per  day.  Other  quarries 
are   carrying   on   development   work. 

Bell's  quarry  is  operating  in  La  Plata  County,  producing  25 
to  30  tons  of  limestone  per  day. 

Oil  Shale — The  Washington  Shale  Oil  &  Products  Company 
of  Garfield  County  has  produced  some  oil  from  its  shales,  but 
is  at  present  installing  what  is  known  as  the  White  continuous  re- 
tort. This  company  will  probably  have  the  retort  operating  by 
the  end  of  the  present  year.  Very  satisfactory  results  were  ob- 
tained in  the  laboratory  model  of  the  retort  above  mentioned. 
The  Indexoline  plant  has  carried  on  experimental  work  during 
the  entire  year,  and  has  produced  enough  shale  for  this  purpose. 
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On  April  16,  1927,  Hon.  George  B.  Walker,  mine  inspector 
for  District  No.  4,  died  at  Durango,  Colorado,  and  in  view  of  the 
urgent  need  for  curtailment  of  expenses  as  far  as  possible  in 
the  different  governmental  departments  of  the  state  in  order  to 
aid  the  present  administration  to  meet  its  pressing  financial 
needs,  the  matter  of  the  appointment  of  his  successor  was  taken 
under  advisement  by  his  Excellency,  the  Governor,  and  the  Com- 
missioner of  Mines.  After  a  careful  study  of  the  evident  reces- 
sion of  activities  during  the  year  in  several  mining  sections, 
metallic  and  nonmetallic,  it  became  apparent  that  by  judicious 
arrangement  and  assignments  and  extra  effort  on  the  part  of  the 
three  remaining  inspectors,  they  could  perform  the  work  for  the 
area  embraced  in  the  combined  districts  quite  successfully  for 
the  time  being  and  until  such  time  as  activity  in  the  various  min- 
ing districts  had.  become  normal  or  nearly  so.  This  would  result 
in  substantial  saving  by  the  Bureau  for  the  present  biennial 
period. 

Accordingly^  it  was  decided  that  the  appointment  of  a  suc- 
cessor to  Inspector  Walker  be  temporarily  witheld  and  the 
inspection  work  for  that  district  be  divided  among  the  remain- 
ing three  inspectors  until  such  time  as  mining  activities,  which 
I  am  pleased  to  report  are  on  the  up-grade,  have  reached  a  stage 
that,  in  the  opinion  of  the  Commissioner,  the  fourth  inspector 
should  be  appointed. 

In  the  performance  of  this  work  during  the  year  1927  the 
acting  inspectors  spent  234  days  in  District  No.  4,  making  115 
inspections  as  compared  with  72  during  the  previous  year. 
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HISTORICAL  NOTE 

The  Bureau  of  Mines  of  the  State  of  Colorado  was  estab- 
lished by  an  act  of  the  Tenth  General  Assembly,  approved  March 
30,  1895.  This  act  repealed  a  previous  act  creating  an  ''Inspector 
of  Metalliferous  Mines,"  which  was  passed  in  1889.  The  Bureau 
of  Mines  law  esta'blished  the  office  of  Commissioner  of  Mines,  pro- 
vided for  in  the  State  Constitution,  and  charged  him,  among 
other  things,  with  the  supervision  of  metal  mine  inspection  and 
the  enforcement  of  laws  relating  to  safety  and  health  in  metal 
mines.  Subsequently  this  was  broadened  to  include  "any  ore 
mill,  sampling  works,  smelter,  metallurgical  plant,  rock  quarry, 
clay  pit,  railroad  tunnel,  rock  excavation  or  mine  of  whatsoever 
kind  or  character,  except  coal  mines."  The  Commissioner  of 
Mines  was  also  charged,  ''as  he  has  opportunity  and  means,"  to 
collect  mineral  specimens  and  exhibit  the  same,  to  collect  books 
relating  to  mining  and  geology,  to  collect  and  preserve  data  re- 
garding mining  methods,  mining  costs,  milling,  metallurgy, 
geology,  mineral  deposits  of  all  kinds,  and  so  on.  Aside  from  the 
purchase  of  the  Eisner  collection  of  minerals,  very  little  "oppor- 
tunity and  means"  has  been  granted  to  the  Commissioners  for 
anything  except  inspection  work.  The  present  activities  of  the 
Bureau  of  Mines  are  treated  elsewhere  in  this  report. 


COMMISSIONERS  OF  MINES 

Harry  A.  Lee May  11, 1895-May  10,  1903 

E.  L.  White May  10, 1903-May  10, 1907 

T.  J.  Dalzell May  10, 1907-May  10, 1911 

T.    R.   Henahen May  10,  1911-May  10,  1915 

Fred  Carroll May  10,  1915-June  1,  1919 

Horace  h\  Lunt June  1,  1919-June  1,  1923 

John  T.  Joyce June  1,  1923 
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PUBLICATIONS  OF  THE  BUREAU  OF  MINES 

BULLETINS 

Bulletin  No.  1,  Recommendations  for  Safety  Appliances  in  Min- 
ing, Harry  A.  Lee,  Commissioner  of  Mines,  1896. 

Bulletin  No.  2,  Precious  Metal  Production  for  the  year  1898, 
Harry  A.  Lee,  Commissioner  of  Mines,  1899. 

Bulletin  No.  3,  Mining  Laws,  Relative  to  Bureau  of  Mines,  Prec- 
ious Metal  Production,  Harry  A.  Lee,  Commissioner  of  Mines, 
1899. 

Bulletin  No.  4,  Precious  Metal  Production,  Harry  A.  Lee,  Com- 
missioner of  Mines,  1901. 

Bulletin  No.  5,  Precious  Metal  Production,  Harry  A.  Lee,  Com- 
missioner of  Mines,  1902. 

Bulletin  No.  6,  Regulations  Relative  to  the  Construction,  Equip- 
ment and  Operation  of  Metalliferous  Mines,  Mills  and  Metal- 
lurgical Plants,  Recommendations  and  Mineral  Production 
for  1905,  E.  L.  White,  Commissioner  of  Mines,  1906. 

Bulletin  No.  7,  Federal  and  State  Laws  Relating  to  Mining,  Fred 
Carroll,  Commissioner  of  Mines,  1916. 

Supplement  to  Bulletin  7,  Mining  Laws  Enacted  by  the  Twenty- 
first  General  Assembly,  Fred  Carroll,  Commissioner  of  Mines, 
1917. 

Supplement  No.  2  to  Bulletin  No.  7,  Amendments  to  the  Mining 
Laws  Enacted  by  the  Twenty-second  General  Assembly, 
Horace  F.  Lunt,  Commissioner  of  Mines,  1919. 

Supplement  No.  3  to  Bulletin  No.  7,  Amendments  to  Laws  Relat- 
ing to  Mining  Enacted  by  the  Twenty-third  General  As- 
sembly, Horace  F.  Lunt,  Commissioner  of  Mines,  1921. 

Supplement  No.  4  to  Bulletin  7,  Amendments  to  Laws  Relating 
to  Mining  Enacted  by  the  Twenty-fourth  General  Assembly, 
Horace  F.  Lunt,  Commissioner  of  Mines,  1923. 

Bulletin  No.  8,  The  Oil  Shales  of  Northwestern  Colorado,  Horace 
F.  Lunt,  Commissioner  of  Mines,  1919. 

Bulletin  No.  9,  Mine  Safety  Standards,  Horace  F.  Lunt,  Commis- 
sioner of  Mines,   1920. 

REPORTS 

Report  of  Bureau  of  Mines,  Colorado,  from  its  establishment  in 
May,  1895,  to  Novem'ber  30,  1896,  Harry  A.  Lee,  Commis- 
sioner of  Mines,  1896. 

Report  for  the  Year  1897,  Harry  A.  Lee,  Commissioner  of  Mines, 

1898. 
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Report  for  the  year  1898,  Harry  A.  Lee,  Commissioner  of  Mines, 
1899. 

Biennial  Report  for  the  Years  1899-1900,  Harry  A.  Lee,  Commis- 
sioner of  Mines,  1900. 

Biennial  Report  for  the  Years  1901-1902,  Harry  A.  Lee,  Commis- 
sioner of  Mines,  1903. 

Biennial  Report  for  the  Years  1903-1904,  E.  L.  White,  Commis- 
sioner of  Mines,  1905. 

Biennial  Report  for  the  Years  1905-1906,  E.  L.  White,  Commis- 
sioner of  Mines,  1907. 

Biennial  Report  for  the  Years  1907-1908,  T.  J.  Dalzell,  Commis- 
sioner of  Mines,  1909. 

Biennial  Report  for  the  Years  1909-1910,  T.  J.  Dalzell,  Commis- 
sioner of  Mines,  1911. 

Biennial  Report  for  the  Years  1911-1912,  T.  R.  Henahen,  Commis- 
sioner of  Mines,  1913. 

Biennial  Report  for  the  Years  1913-1914,  T.  R.  Henahen,  Commis- 
sioner of  Mines,  1914. 

Biennial  Report  for  the  Years  1915-1916,  Fred  Carroll,  Commis- 
sioner of  Mines,  1916. 

Biennial  Report  for  the  Years  1917-1918,  Fred  Carroll,  Commis- 
sioner of  Mines,  1919. 

Annual  Report  for  the  Year  1919,  Horace  F.  Lunt,  Commissioner 
of  Mines,  1920. 

Annual  Report  for  the  Year  1920,  Horace  F.  Lunt,  Commissioner 

of  Mines,  1921. 
Annual  Report  for  the  Year  1921,  Horace  F.  Lunt,  Commissioner 

of  Mines,  1922. 
Annual  Report  for  the  Year  1922,  Horace  F.  Lunt,  Commissioner 

of  Mines,  1923. 
Annual  Report  for  the  Year  1923,  John  T.  Joyce,  Commissioner 

of  Mines,  1924. 
Annual  Report  for  the  Year  1924,  John  T.  Joyce,  Commissioner 

of  ]\Iines,  1925. 
Annual  Report  for  the  Year  1926,  John  T.  Joyce,  Commissioner 

of  Mines,  1927. 

At  tile  lime  this  report  j^oes  to  j)ress,  there  are  ayailable  for 
distribution  copies  of  the  Annual  Reports  for  1919,  1921,  1923  and 
1926,  Bulletins  7,  8  and  9.  The  price  of  Bulletin  7,  with  supple- 
ments, is  50  cents,  all  other  ayailable  publications  are  free.  The 
su[)ply  of  pnblications  not  mentioned  aboye  is  exhausted,  but 
coi)ies  may  be  found  in  nuniy  of  the  i)ublic,  state  and  college 
libraric^s  throuj^liout   tlic  country. 

Note — 'V\]*-  Coloi-.ulo  (JcoloKit-il  Survey,  Boulder,  Colorado,  has  published  a 
number  of  K'-olo^if^'il  rejiorts  and  ina[)s,  a  list  ol'  which  may  be  obtained  from 
R.  IJ.  Ueortje,  State  Geologist,   Boulder,  Cohjrado. 
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PRODUCTION 

Gold,  Silver,  Copper,  Lead  and  Zinc 

The  production  of  gold,  silver,  copper,  lead  and  zinc  for 
1926  and  1927  is  shown  in  Table  1.  The  ficrures  for  1926  are 
final;  those  for  1927  are  preliminary  and  subject  to  correction. 

The  total  production  of  gold,  silver,  copper,  lead  and  zinc 
from  the  mines  of  Colorado  for  the  calendar  year  ending  Decem- 
ber 31,  1927,  amounted  to  $17,532,406,  divided  among  the  various 
mining  counties  as  shown  by  the  tabulation  thereof  inserted  as 
Table  No.  1  in  this  report.  The  seven  leading  counties  in  values 
were,  San  Juan  first.  Teller  second,  Lake  third,  San  Miguel  fourth, 
Dolores  fifth,  Saguache  sixth  and  Eagle  seventh. 

In  the  production  of  gold  the  seven  leading  counties  ranked 
as  follow^s:  Teller,  San  Miguel,  San  Juan,  Lake,  Saguache,  Sum- 
mit and  Boulder ;  in  silver :  Saguache,  San  Miguel,  San  Juan, 
Lake,  Mineral,  Dolores  and  Pitkin ;  copper :  Saguache,  San  Juan, 
San  Miguel,  Lake,  Mineral,  Dolores,  Eagle,  Ouray;  lead:  San 
Juan,  Lake,  San  Miguel,  Dolores,  Saguache,  Eagle  and  Pitkin; 
zinc :  Lake,  San  Juan,  Eagle,  Dolores,  Summit,  Gunnison  and 
Pitkin. 

The  gold  dredges  in  Adams,  Chaffee,  Gilpin,  Moffat,  Mont- 
rose, Park  and  Summit  Counties,  the  production  of  which  is  in- 
cluded in  that  of  the  lode  mines  in  Table  1,  recovered  bullion  con- 
taining about  4,327  ounces  of  gold  and  1,075  ounces  of  silver. 

Miscellajieous 

Plastic  clay,  fire  clay,  gypsum,  lime,  sandstone,  fluorspar, 
bentonite,  feldspar  and  other  nonmetallic  minerals  have  been 
produced  to  meet  local  demands.  The  marble  quarries  have  been 
quite  active. 

The  Wolf  Tongue  Mining  Company,  Tungsten  Production 
Company,  Inc.,  and  others  produced  more  than  353  tons  of  fer- 
berite  concentrates  last  year. 

The  vanadium  plant  at  Rifle  has  operated  steadily,  making 
an  intermediary  vanadium  product.  The  Climax  Molybdenum 
Company  has  been  very  active  all  the  year. 

Acknowledgment 

Thanks  are  due  to  Scott  Turner,  director,  and  C.  W.  Hen- 
derson, engineer,  the  United  States  Bureau  of  Mines,  for  the  pro- 
duction statistics  regarding  the  common  metals. 
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FATAL  ACCIDENTS,  1927 

Underground 

January  28,  Harry  Vanderwiele,  age  21,  American,  employed 
as  trammer  in  a  mine  near  Eureka,  San  Juan  County,  while  walk- 
ing backwards  pulling  a  loaded  mine  car,  which  was  moving 
freely  down  a  1  per  cent  grade,  was  caught  between  a  chute 
projection  and  the  car  and  was  so  severely  crushed  by  the  im- 
pact that  he  died  from  his  injuries  on  the  following  day — clearly 
a  case  of  carelessness. 

February  5,  Joe  Stebloy,  age  47,  and  his  son,  Anthony  Steb- 
loy,  age  16,  Austrians,  were  instantly  killed  in  a  mine  in  Teller 
County  which  they  were  operating  under  a  lease.  They  were 
working  in  a  stope  about  60  feet  above  the  working  level,  when 
some  timlbers  gave  way  causing  them  to  fall  25  feet  down  a 
chute  with  a  mass  of  rock  and  timbers  falling  on  them.  Both 
were  dead  when  found  and  as  there  were  no  witnesses  the  cause 
cannot  be  determined. 

February  9,  Bert  Lansberry,  age  46,  American,  miner,  was 
fatally  injured  by  a  fall  of  rock  in  a  mine  near  Telluride.  De- 
ceased, with  his  partner,  was  prying  down  some  loose  rock  from 
the  hanging  wall,  when  a  large  slab  fell  from  the  roof  of  the 
stope,  breaking  the  staging  on  which  they  were  working,  causing 
both  to  fall  into  a  chute.  Lansberry  died  the  following  day.  Ac- 
cident classed  as  unavoidable. 

February  16,  King  F.  Weston,  American,  age  31,  electrician 
at  Moffat  Tunnel,  was  instantly  electrocuted  at  the  East  Portal 
while  starting  a  2300-voltage  motor.  In  some  manner  the  com- 
mutator shorted,  killing  him  instantly.    Carelessness  on  his  part. 

April  1,  A.  L.  La  Montague,  French,  age  30,  and  J.  B. 
Richards,  American,  age  32,  miners,  were  instantly  killed  by  fall- 
ing down  a  raise  in  a  mine  in  Park  County.  They  were  being 
hauled  up  with  a  piece  of  li/^-inch  iron  pipe  20  feet  long  and  a 
box  of  powder.  When  they  were  about  100  feet  up  the  raise 
a  small  sprag  on  which  the  sheave  block  was  hung  gave  way, 
(causing  tliciii  to  fall  to  the  bottom  of  the  raise.  They  were  killed 
instantly.  Carelessness  and  evident  disregard  of  the  standards 
of  safety. 

April  13,  Mar\'in  (Jmy,  American,  age  27,  motorman  helper, 
was  instantly  killed  'by  being  hit  on  the  head  by  a  piece  of  rock 
from  a  delayed  shot  in  a  mine  in  San  Juan  (bounty.     Unavoidable. 

May  1(),  'J.  II.  Pike,  Aineriean,  age  31,  miner,  was  instantly 
killed  by  a  fall  of  ore  from  the  roof  of  a  stope  in  a  mine  in 
Dolores  County.  Deceased,  with  liis  partner,  Mose  Unsel,  was 
engaged  in  drilling  a  ronnd  of  machine  holes  in  the  roof  of  the 
stope,    when   a   large   slab   of   ore   fell   without   warning,   killing 
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Mr.  Pike  and  severely  injnrinp:  his  partner,  who  stated  that  in 
keeping  with  mine  orders  they  had  sounded  the  roof  before 
drilling  and  it  appeared  to  be  safe.  The  accident,  accordingly,  is 
classed  as  unavoidable. 

May  17,  Tom  Perrier,  Italian,  age  36,  stope  cleaner,  was 
killed  by  falling  down  a  manway  in  a  mine  in  San  Miguel  County. 
No  one  saw  him  fall  and  it  is  supposed  he  was  signaling  the  en- 
gineer below  to  lower  the  skip  and  lost  his  balance  and  fell  about 
100  feet.     Classed  as  unavoidable. 

May  26,  Victor  C.  Fleetwood,  Swede,  age  51,  machine  man, 
was  instantly  killed  by  a  fall  of  rock  in  a  mine  in  Teller  County. 
Deceased  and  his  partner  were  engaged  in  prying  down  the  loose 
rock  after  a  round  of  shots  in  the  back  of  the  stope  in  which 
they  were  working.  A  large  quantity  of  rock  fell  from  the  roof, 
striking  Mr.  Fleetwood  on  the  head  and  left  shoulder.  Classed 
as  unavoidable. 

June  16,  Ben  Bourke,  American,  age  48,  mucker,  lost  his  life 
in  a  mine  in  Boulder  County.  There  was  no  witness  to  the  acci- 
dent, but  it  is  quite  evident  that  deceased  was  pulling  down  some 
muck  from  an  old  stope  that  was  partly  filled  with  water,  which 
he  undermined  and  caused  it  to  rush  down  on  top  of  him,  cover- 
ing him  completely.  He  was  dead  when  found.  As  there  were 
no  marks  or  bruises  on  his  body,  other  than  a  slight  scratch  on 
the  face,  it  is  evident  he  was  smothered. 

June  21,  John  Dre^bot,  supposedly  Russian,  age  32,  machine- 
man,  lost  his  life  when  overcome  by  powder  fumes,  in  a  mine 
in  Teller  County.  After  firing  a  round  of  several  holes  in  the 
raise  in  which  they  were  working,  the  deceased,  against  the  ad- 
vice of  his  partner,  returned  for  his  canteen.  After  waiting  for 
him  to  return  his  partner  went  back  and  found  him  crawling  on 
his  hands  and  knees  toward  the  shaft.  He  was  helped  to  the 
station  and  taken  directly  to  the  hospital,  where  he  died  in  about 
six  hours  from  the  effects  of  the  powder  fumes.  Clearly  a  case 
of  carelessness  on  part  of  deceased. 

August  28,  Tom  Williams,  American,  age  43,  superintendent, 
was  fatally  injured  while  riding  on  a  motor  going  through  the 
Moffat  Tunnel.  The  drive  shaft  of  the  motor  dropped  to  the 
track,  wrecking  the  motor  and  throwing  him  up  against  the  top 
of  the  tunnel,  breaking  several  bones  and  injuring  him  internally. 
He  died  September  3. 

September  10,  Fred  J.  Wohlcke,  American,  age  47,  mucker, 
was  killed  by  a  fall  of  rock  in  a  mine  in  Clear  Creek  County. 
He  and  his  partner  were  mucking  out  some  dirt  from  the  breast 
of  a  drift.  After  picking  down  all  that  was  supposed  to  be 
loose  rock  from  the  hanging  wall,  a  slab  suddenly  fell,  striking 
him  on  the  head  and  shoulders,  killing  him  instantly.  Classed  as 
unavoidable. 
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September  19,  F.  M.  Myers,  American,  age  47,  miner,  while 
working  on  a  scaffold  repairing  timbers  at  the  East  Portal  of 
the  Moffat  Tunnel,  in  some  unaccountable  way  fell,  lighting  on 
the  back  of  his  neck,  causing  internal  injuries  from  which  he 
died  on  the  following  day.  Clearly  accidental  and  classed  as 
unavoidable. 

October  12,  Fritz  Justus  Schroeder,  American,  age  46,  miner, 
was  found  by  his  partner  dead  in  the  bottom  of  a  winze  in  a 
mine  in  Saguache  County,  which  he  was  operating  under  lease. 
There  were  no  witnesses  and  the  only  mark  on  his  body  was  a 
bruise  on  the  forehead,  which  the  doctor  stated  was  not  sufficient 
to  cause  his  death.  As  the  deceased  was  a  delicate  man  it  is 
thought  he  was  overcome  by  a  heart  attack  causing  him  to  fall 
down  the  winze. 

October  17,  Pete  Nadich,  nationality  unknown,  age  38, 
mucker,  was  fatally  injured  in  the  Moffat  Tunnel.  He  was  stand- 
ing on  one  side  of  the  tunnel  close  to  a  concrete  invert,  when 
the  wheels  of  a  truck  which  was  pushed  forward  by  an  electric 
motor,  struck  a  piece  of  6x6  timber  and  raised  one  end  suddenly, 
which  struck  him  on  the  left  leg,  breaking  it  in  several  places 
from  ankle  to  thigh.     He  died  the  following  day. 

November  21,  Edmund  Reifenrath,  American,  age  18,  mucker 
and  trammer,  was  instantly  killed  by  falling  into  an  open  stope 
in  a  mine  in  Teller  County.  Deceased  was  walking  through  a 
drift  on  his  way  to  the  station,  and  while  crossing  the  runway 
over  or  near  an  open  stope,  in  some  unaccountable  manner  fell 
from  the  runway  into  the  stope  a  distance  of  150  feet  to  the  bot- 
tom. A  safe  guard  rail  at  this  point  on  the  runway  would,  in  all 
probability,  have  prevented  this  accident. 

Shaft 

February  15,  Pat  Austin,  American,  age  36,  timberman  and 
driller,  was  instantly  killed  by  falling  down  a  shaft  in  a  mine 
in  Boulder  County.  Deceased  was  riding  up  the  shaft  on  the 
bale  of  the  ore  bucket,  when  his  hat  fell  off  and  in  trying  to  catch 
it  he  lost  his  hold  on  the  cable  and  fell  for  a  distance  of  250  feet. 

November  20,  Eric  Roder,  American,  age  21,  skiptender,  was 
instantly  killed  in  a  mine  in  Summit  County.  There  were  no 
witnesses  to  the  accident,  but  investigation  by  tlie  State  Mine  In- 
spector and  mirui  officials  indicated  that  the  deceased,  who  had 
be(;n  instructed  to  l)riiig  up  his  steel  from  the  sixth  level  to  the 
surface,  had  placed  tl)e  same  in  the  skip  and  boarded  the  skip 
to  ride  to  the  surface  thereon.  He  gave  the  usual  bell  signal, 
3-1,  meaning  to  hoist  to  the  surface,  and  the  hoistman  started  to 
lioist  the  skip  to  the  top.  Wlien  the  skip  was  within  a  couple  of 
fe(;t  of  th(;  s(;con(l  I(ivel  the  signal  bell  rang  once,  the  usual  signal 
to  stop,  and  th(i  hoistman  .sto|)pe(l  tlie  ski])  at  the  second  level. 
Almost  immediat(;ly  this  signal  was  followed  by  another  distinct 
one-bell  ring.     The  two  rings  in  (juick  succession  being  unusual 
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and  confusing,  an  investigation  immediately  followed,  which  re- 
sulted in  finding  the  lifeless  body  of  Roder  in  the  sump  below 
the  sixth  level.  He  had  fallen  580  feet  down  the  steep  incline. 
It  seems  quite  evident  according  to  the  inspector's  report  that 
Roder,  in  attempting  to  make  the  first  ring,  lost  his  balance  and 
fell  off  the  skip  and  in  falling  grasped  the  bell  cord,  which  broke, 
and  this  action  evidently  caused  the  second  ring.  Had  he  given 
the  usual  level  signal  the  accident  might  have  been  prevented, 
as  the  hoistman  was  hoisting  the  skip  in  full  accord  with  the 
signal  given  and  stopped  it  at  the  second  level  and  held  it  there 
rather  than  start  it  again  under  the  confusion  of  signals.  Every 
proper  precaution  was  evidently  observed. 

Surface 

January  16,  Oscar  H.  Bennett,  American,  age  45,  tramwaj^ 
carpenter,  on  a  mine  3  miles  from  Ouray,  was  thrown  from  a 
bucket  on  which  he  was  riding  when  it  was  hit  by  a  runaway 
bucket.  He  fell  40  or  50  feet  and  died  January  25.  It  seems  that 
when  the  bucket  on  which  Bennett  was  riding  was  from  300  to 
400  feet  down  the  line  from  the  terminal,  a  line  bucket  came 
into  the  terminal  which  was  unloaded  and  was  being  sent  around 
to  the  opposite  side  of  the  terminal  when  a  stop  signal  rang. 
The  brakes  were  applied,  which  usually  stop  the  buckets, 
but  in  this  case  it  seems  that  the  bucket  was  insecurely  fastened 
and  having  only  a  short  distance  to  travel  before  leaving  the 
terminal  on  a  steep  down  grade,  it  got  away  before  the  terminal 
tender  could  stop  it.  Evidently  the  result  of  some  carelessness 
on  the  part  of  the  upper  terminal  attendants. 

February  18,  Robert  Salfisberg,  American,  age  22,  and  Chris 
Ness,  Norwegian,  age  32,  trammers,  while  clearing  a  tramway  line 
of  snow  in  San  Juan  County  were  caught  in  a  heavy  snowslide 
and  carried  down  the  mountain  about  100  yards.  Both  were 
dead  when  found.     Classed  as  unavoidable. 

May  17,  C.  E.  McKown,  American,  age  51,  while  lifting  a 
heavy  object  at  the  East  Portal  Moffat  Tunnel  was  so  badly  rup- 
tured that  he  died  from  the  effects  on  May  29.  Classed  as  un- 
avoidable. 

July  9,  Charles  Collins,  American,  age  55,  'blacksmith,  was 
electrocuted  at  a  mine  in  San  Miguel  County.  There  were  no 
witnesses,  but  from  such  evidence  as  the  mine  inspector  was 
able  to  gather  it  is  supposed  that  the  deceased  was  packing  some 
timber  by  a  transformer  house  which  stands  on  a  framework 
6  ft.  9  in.  from  the  ground  on  the  lower  side,  and  2  ft.  10  in. 
on  the  upper  side.  Trails  pass  on  each  side  and  in  attempting 
to  change  from  the  lower  trail  to  the  upper,  he  came  in  contact 
with  a  live  wire  carrying  1,100  volts  and  was  killed  instantly. 
A  fence  around  the  transformer  would  have  prevented  this 
accident. 
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September  19,  Joe  Salfisberg,  American,  age  26,  tram  line- 
man, was  instantly  killed  in  a  mine  in  San  Juan  County.  De- 
ceased, with  two  or  three  other  men,  was  removing  the  blocking 
beneath  a  suspended  tramway  tension  station  weight  box,  which 
weighed  about  seven  tons.  He  had  crawled  beneath  to  remove  a 
piece  of  timber  when  a  piece  of  timber  to  which  the  chain  blocks 
were  attached  suddenly  broke,  letting  the  weight  fall  on  his 
head.  It  seems  evident  that  the  men  underestimated  the  strength 
of  the  timber  to  which  the  chain  blocks  were  attached,  and 
that  this  accident  might  have  been  prevented  had  they  used 
proper  timber. 

October  20,  Edward  McHale,  American,  age  65,  laborer,  was 
burned  to  death  in  a  bunk-house  fire  at  a  mine  in  San  Miguel 
County.  He  was  told  to  get  out  of  bed  (he  was  called  twice) 
as  the  buildings  were  afire,  but  for  some  unknown  reason  he 
failed  to  get  up  and  Avas  overcome  by  smoke.  He  perished  in 
the  fire  and  part  of  his  body  was  found  the  next  day  directly 
under  where  his  bunk  had  been. 

Quarries  and  Rock  Excavation 

April  8,  Andrew  Jensen,  Swede,  age  unknown,  craneman  on 
steam  shovel  on  railroad  rock  excavation  in  Gunnison  County 
was  instantly  killed  when  he  fell  from  the  boom  of  the  shovel. 
Classed  as  unavoidable. 

May  13,  George  H.  Blanton,  American,  age  21,  miner,  fatally 
injured  in  a  clay  mine  in  Jefferson  County.  He  was  riding  a 
mine  car  when  the  brake  broke,  causing  the  car  to  run  away  and 
strike  another  car  which  was  standing  on  the  track.  The  im- 
pact threw  him  against  the  stationary  car,  causing  injuries  from 
which  he  died  the  following  day.  Appears  to  be  carelessness  on 
his  own  part,  as  the  car  was  not  going  at  more  than  8  or  10 
miles  an  hour  and  he  could  have  saved  himself  by  jumping. 

July  30,  Erick  R.  Olson,  American,  age  25,  contractor,  was 
instantly  killed  in  a  clay  mine  in  Douglas  County.  Deceased  was 
starting  to  load  a  truck  which  had  just  been  backed  into  the 
pit,  when  a  large  slab  of  rock  fell  from  the  roof,  crushing  his 
head  against  the  end  of  the  truck.  From  our  inspection  it  is 
evident  that  the  accident  was  the  result  of  insufficient  timbering 
on  the  part  of  the  management. 


COLORADO   BUREAU  OF  MINES 


33 


Hi 
Eh 


Q  H 

<1  :2; 

u 

aABQ   0000 1 

o  w 

>.'Z       eg 

J9d:   ajHH 

p^^ 

3^       "^ 

S3 

s^  m 

s^ueppov 

Slo 

"^7^ 

JO    ox 

02 
P^ 


o 

02 

< 

P 

o 
o 
o 

P5 


I— t 


C  S 


^  E ' 


s-^:ya  ooooi 

J9d    <^}^H 


s^uappov 
JO     ox 

S-^BQ    OOO'OI 


s:}uappoY 
JO    o^ 

S-^BQ   OOO'OI 
Ja<i   9?BH 


s:^uappov 
JO  ■  -ojNi 

S^fBQ   OOO'OI 
t-  J^d   a;BH 

_'^         s^ueppoy 
^  jo'-ox 

^o     s^^^a  OOO'OI 

^1        J9d:  9;bh 

S:^U9PID0V 

JO    ON 


\n  <Ti  i^x  Vi  vj  i~ 

t-  00  3;  Irt  1-1  i» 

M  t^  t^  M  t-  <M 

cc  i-i  ■  T-I  irt  t-I 


oo  00  T-i  o  t-  c. 

t—  M  o  00  -H  eg 

^  <-!  r^  O  C-.  Lfl 

CO  c^  ,—'  c^i  t— '  c^i 


oc  in 


M   OS  00  00  c;  o 
<r>  00  00  iM  -T  ^ 

TJ<     05     00    O    -^     t^ 


CO  U3  t^ 

CO  SM  «0 

C-  00  «g 

rl  O  ,- 


o  o 

CM     ■<»■ 

o   oc 


.    o    — 


:-)  W  I- 

O   IZ  Oi 

w  g  - 

Q  fe  5 

^  «  2 

^  ^  5 


o 

m 


c 

>>    QQ 
C     >> 


Q,. 


00    CO  CO    Lft  t^  Tt< 

O    lO  ^C     Oi  t—  Oi 

»-i    so  rf    to  O  00 

oo"  CO  uo"  1-H  co"  « 

l-l      «  .-^       O  '!}- 

<M     CO  CO     CO  CO 


W     :C     r-     C^     ITS     CO 

00  in  oc  Tf  ITS 
CO   eo    c^J   -<»>    •^^ 


rr 

_a) 

'n 

u 

0) 

t; 

(1) 

3 

-i 

r;^ 

F 

rf 

— 

W 

S 

IC 

G" 

ps 

c 

34 


ANNUAL  REPORT 


PQ 
< 
Eh 


+j  a>  o  t,  Mi-i 


CO 

c:. 

T— I 

1>H 


Q 

I— I 

O 

o 

<1 

-^ 

I— ( 

<1 

o 

O 

o 

Eh 

o 

l-H 

O 

o 


C,2 

art 

W  t_'H05 


-1^ 


P5 
p 
p 

O 
P 

:^ 

p^ 

o 

o 
o 

o 

02 

:?; 

l-H 

>-• 

02 
P 

o 


o 

►—I 


t-  «Occ  cr5 


<coc    •'*< 


C^l  OC  O  C^  l^ 


iM      -Cq      -(MM 


IK  <T.  \nc^ 


•MO       •  C^       •  Tf 


a-  rt  3 

o       o 

w 

.  O  '•^  rt      O 

i>  be  be  °^->-' 


-I 

o  9 


25: 
c  c  c 


&• 


o 

K    "   O 

rt  f^  O  «  3 

rt  c  c.5^rt  cti:z 

»-i  C3  0; 


1^"     .- 

C   <L  ro 

a 


c  P 


£?c 


d  S    t;  .i:  ■i-' 


O  0) 


rtrt'Ort  ,  a:rt!frrrt&°{-r£'" 
be  ogi  ^  ^^ 


—  C  3  <D 

-c  rt  p:  ji:  c 

c  .$i  o  o  ^ 

«  ca  _  o 

rt  .   c  rf 

'O  £  te  c  c 

c  o  c  u.  f- 


O  W   r-  ^'^ 

rt      £  'I' 

C  rt  >  3  a: 
oX!  ^  rtx: 

*j  C  O        fc, 
U  C  c  -C  *_. 


3 

c    .  U 

lis 


l-l     w     ^     >H 


-^[^"^ 


.5  X 


c::^  ^u^  ^^- 

^5§0Cu. 


3^  O'U  C(C 


s^w 


r;  <^  c 


COLORADO  BUREAU  OF  MINES 


35 


i-H  CNl,-iC<l 


"-H     I    (M  C<1, 


KMi-Ht-  t~ 


■  i-nH  i-i "If       irtt-e^jo    I  lo 


ociA  oooo   I  e^ 


'  rH  tH  i-i  00  ^  in 


c;    •  CO  y;    I  e<i 


rH  r^    I   t- 


C  C 
X4: 


I  Ihl 


o 
a;  o 


51^ 

W   ^     CO 

[^  o  ce    .:: 
<^  ^'*-'  bc'a 

^  OJ  rt  t. 

ccX:  u  ;> 

fcomo 


i  '£5 

r>    D  -H  .S  _r 


ft  3 


o 

1^ 


>.<v 

:=:  o 
c  s- 


C  C  C  K  2  K 


*j  ^.t;  K 


^  = 


cj  <D  ^       t.  ft 


t*  o3X5  a; 


■-  o 


WW  >    <^ 


[^  o'o 


^ww^ 


rt  :3  ri  cs  c^ '-' 


ww^, 

So 


ANNUAL  RE2*0RT 


< 

H-l 

Q 

i-H 

Q 
O 
<J 

< 

O 

o 

O 

o 


o 

o 


Q 

<^ 

CD 
rH 

:/} 

< 


Q 

O 
Q 
<1 
P^ 
O 
.^ 

o 
o 

o 

<1 

Eh 
CO 

hH 

HH 
>H 
P^ 

CO 

HH 

o 

I— ( 
>-• 


•1-'  c;  =  u  r.  ■ 
^  •-  '^  0)  >. 


c;2 


^     >>t 


§11 


>>i- 


i33 

o  « 
Q 


•  CM  1-1 1-1  «o  sO 


o  1  o 


I    rt  c  c 


(A 


i  -^ 


jhO 


":::?  J?  C  ,   K  S  y  m 


o  o  c 

2 ''I 

'O  y  "^3 
I     rt  C  03 


•-■  CMc>?'»'u5iisi-ooaiOr-c<Meo'»'m 


COLORADO  BUREAU  OF   MINES 


37 


> n    -Oi    •    -M oc  1 


ijvj    .^^    .    .    -iM 


•  \a    •    •    '^j-i      in 


•  in  in  r-i  Tf  1-1  r-i    -fin 


IMOICOOO     •  r-(      •  in  t~- 


•  in  •^    •  iM    •  M    •  t^  c<i 


.-  O  -r  T 

oi         .    m  o:  o 
ft  a; «:  c^ 


o 
O 

O 


bs=  ^  c  «^  c 


.^2 


P^U 


^  m  w  ^  K  .S  S  be 
'-3bnoO«J'^^5j6 

fcOMHffi^W    SO 


£  «  g  „  w  0) 

b£  d  "^  be    *^  r 
^^^^^  c  ^ 


o  "5 


Pi  c 

<{   o 


^  o  o    - 
o  o  w 

Mo,       C 


o8 


t-  bH 


C.S 


ft-. 


P.'J2^i 


V 


.jj 

V. 

X 

nJ 

o 

XJ 

CL 

-a 

a 

a> 

CO  <i''M  bcx: . 


38 


ANNUAL  REPORT 


Z  ,—1 


H 


02 


O 

Q 

O 
Q 
<1 
P^ 
O 

o 
o 

fin 
O 

W 

W 

H 
.^ 

H 
?^ 

5 


Q 

o 
o 

o 

o 
o 

o 
>^ 

5 
w 
o 
o 
o 

o 


*J  Qi  C   ^j  W'-i 

j=  -r '-'  (U  >, 


i'-Jj'^ 


OX! 


gQS 


m  >  C  ^  «^ 


«£>        CCtH      -T-li 


•  Nt^eo    •     •rtO-<»<Tt<    I  ec 


tHt-H      -C^USCSt-I      .       -rHC^IMCCI     |t^ 


•^   <D  O 

n  fc-  c 

sis 


fc.  0-  C 

rt  o  J3  c 

o  S'o"" 
i:  p  c  . 

•  c  c  .5  ^  ■ 


C  CC  a;  J 

o  o;:;  c 

rt  O  !AJ   o 
♦j""  o<t-, 

TO  p  ra  "  4)  s 

O;  (/■;  Q.  <^  ^ 

3  >•  E  K 

rt  ^  3  0; 


M    l-r 

;  <^  3  <ii  *-'  rt 


73 


o     w    I 


o  C  9 


OS 

c  £ 


^£o 

^^bc 

K  C  C 


t*  /',  cq  -i^  O 


.      be  ni^  rt 

^     TO  ^w  Lr 


I  : 


U  ^  ^  +j  a^  re 

.    a;  v.       ^       u       be  bX) 


a-     —1 


;  .t:  .j:  c  dj 


COLORADO   BUREAU   OF  MINES 


39 


< 
Eh 


w 

ec- 
ans, 
tor- 
and 
ers 
1927 

w 

Eh 

:z; 

to                '"' 

1— 1 

■2  fc.  d  Wn 

o 
p 

o 

c 

o 

o 

rt-o+J  a>" 

U  CM  be 

fe 

^'S^i 

o 

rt     i-H 

>-< 

rackmen, 
ipemen, 
Limpmen 
d  Com- 
sormen 
6      1927 

;^ 

Q 

iz; 

„-  m               ..  t- 

f— 1 

aders 
veler 
ckers 
nd 

mers 
192 

^ 

j25    ^S 

1— 1 

cc^     £« 

>H 

h- 

K 

*-,    Li    r:    in  C~ 

f^  o  5  (UN 
'C  -c-S 

<p  w  oi  be 
5§     «S 


£ 
o 

P  o 

;2;o 


3  : 


"£ 


^o 


5:! 


w  be  G 
O  C3  o 

3.-3  2 

X  C3  0) 

HKPh 


0)  5  a; 


11^ 

:  ■  ^  C  5  'E 


tt-G  (DOW 


=w   ^   CO 

(SO  aj 

K       ^ 
bC(sS 
c  C  o      ^  ^ 

C.«  to  ^ 
<u  (S  s-  a>  <D 
rt  X!  I-  >  ej  •« 

P^omooo 


w-= 


,-H         N  (TO  ■<*-  lO  ^  t- 


40 


ANNUAL  REPORT 


Q 

Q 
O 

<: 
< 

< 


2o 

p^ 

o  S  g 

^   ^   ^-^ 

I— I  CI 

C  W  c^- 
O  ^  "^ 


2qS 

H  W  r: 

U  K  ^>'- 

iZl  r^  r.-" 

^  ld  Ph 

'^  S  <1 

7}  O  W 

CTv  o  ^ 


OlM 


(Do 

Ci 

"^  C  c 
O.      O.CC 

!-  OiM 

O      '^^ 
"^  .^ 

M  G  5 

iS    '^"^ 

«    '^'^ 

.-.    <1)  C3  CO 

.Scog'" 

S  c  c  ^ 

72  " 


'O  O 


«o 


i:  I' 

w  o  i-  art 

5*^  ft    « 


Hi  '■ 

art  05-, 

O 

M  r-l 


X5  be 


iZ'-w  rt 


o  Jf^2  "^ 


3-5 


rt  ft  o 
O  rt 

■M  rt  3 


o  o  0) 


ii  to  0) 
,£  O  ^  ''•^  ^  0^  3 

^  rt  rt  i  E  •;r  >.J= 


o 


irl  w  "«•  irt  <r  t-  00  ^'  o 
e^i  CI  c^j  c^  e>)  cj  a  ^  « 


1  CI  M  "^  ifs  CO  I-  oi  a;  O  ri  'M  CO  ■ 


COLORADO  BUREAU  OF  MINES 


41 


*-—  ^  c  b  iJf; 

a>      3      —  JT  =^ 

s  Is 

o 

c,  ^  Cm 


i§ 


>»wfe 


S  w  o 


K        -i-i  O 


.2T 

;  u  ><  > 
■??>»'^ 

^  a  o 

,^  c  c 
it;     -t-i         *j      (u  Qj 


c 


Ccr. 


cc 

cc 

O 

0105 

h" 

<; 

^3 

> 

c-a     t^ 

< 

o  c  nw 

ents  a 
Foreme 
1926      19 

o 

X 

C^ 


iJ^ 


»-iC<lfO-^l.1«'C-OCC-.  Oi-KMCC- 


42 


ANNUAL  REPORT 


05 


o 

P 

o 


:2; 


o 


*§ 

i 
5 

-o 

w 

s 

o 

O 

r3 

u  y 

u 

u 

^-T 

u 

b        ^ 

fcTfc.      i- 

a>  3 

<i) 

<v 

a» 

0) 

<U        O) 

<U  OJ        0) 

> 

> 

> 

m 

._  m  '--1 

1^ 

Silv 

Silv 

■spar 

Silv 

CO" 

2 

rS 

-a-a.S 

2^ 

2^2" 

rS'6  O  2 

UO 

ooN 

oo2  o 

O 

O 

O  3 

C  3  O  TT  3 

0 

O 

OO 

Oh 

CHO 

:^tH 

OOfeO 

«-     u  fc,  fc- 


CwOOO 


^    2 

3        O 
5-      O 


>  > 

MM 


73  'O'O  'O 

00 


(D  01         0) 


O  O  3  O 

OOHO 


m  « 


fac 


^  ^ 

-<   M 


-  51  <^^ 


bcro 
5    r 


dKj      3 


2  -2 

Is 


S3 


lib. 

-C        3 

Q- 3 

•  5  3 


<:i  •"  y, 

E5  3  S 
O  O  ^ 


°  5  S 

t-  5  *- 

o  o  <u 


m    c5oQ>^ 


0,    S 

-   w       0) 


>,  o 

o  o 

1  3  3 


cffi^ 


'3-;:-'    .  3 

111  -^ 

="    -is,; 


c 
5-;     +j  ■  •      F"  ;^,  c  t.  & 

o.S-^^2-^  ^:^^  S  ?i 


bi 

- 

&C 

s 

-o 

5 

3 

03 

u 

0) 

■;= 

0 

~ 

c 

M 

<A 
.X  (1) 

«2 


^m 


K&L., 


•=5    J 


a, 
£3 

p  Oj 

S 

bcc 

3U 


33  3 
3-0 


O    "    r- 

faccz; 

CU  o 

•-     a 

IIP! 

0:=:  gc.b 

oi  3  C  3  rt 

OMHhEt^ 


— I  +->       o; 


3 

0/  ^- 


i        3 

-a     M 
5<    o 


^S  3^5 

g-o;::  3-2 


&:^S2 

/^yoo 


■  3+Jw 

fe  0)  0) 

30^^ 


35 

0 

bet. 

cO 

"^"2 

ws 

2S 

0  0 

00 

>,2  a     tf 


O  W 

U  III 

o  a 
QW 


la 


72  3  c  '^  bJD 

"^  "i^I  ■"  ti  3 

M       £  t- 

t3W  m  rt  oj 

u  >  =  -  ^ 


n  C  1*  "1*  ^ 

■2  rt  ^  *- 
^£22^5 


5B 

a>  -r:  a!2 

o  3  cj  >.'^ 
cs  a  a>  oi  Q 
fc,  u  t-  t.  o 

00000 


'.  a 

3 

oo  t. 

a  rt2 
^      o 

C  MX 
L  3 

3.t:2 

pOcG 


o 

o 
-  •  >> 

C     -3 

M 

o"^  3 

>.3'a 
a^  <i> 
ao.t: 
ci*-i  3 


OJ 

2^^ 

3^g 

'='  cQ 

*.      72 
^M  br 

cJ  3  d 

K-'-'M 


CO  t~ 

(M  05  0 

<Xi  CM  c^^  tc  r-5 


3 
O 

PQ 

F^  c"^  bio 


-^  3 

3  rt 

rt  a 

p£ 
3  o 

r°0 

^  3 
b£.0 


^-  *-     .  3 
■-  C-O  O 

|i!  a;  PUP'S 

>.r  =  3^£ 
•     0)"^  .i2 

[:>  t-s  I-!  h  t-s 


CC3  ^^^ 

C^  rt  rt   4)  "q  K 

££E2c2 

X  X  !fi  3  he  3 

'H  'C  'C  o  «5  o 

OOOW^PQ 


^3  •    B 


z^ 


X  ^ 
o  ,  3 
3-^  <sS 


COLORADO   BUREAU   OF  MINES 


43 


U  U  t^  Ih 

<D  <D  <U  0) 

>  >  >  > 


W  -S  S  M  M  W  -M      M 

O  3  O       OOOO  p      "o 


w 


^m 


2      V2 


.  .  d 

•5  5  bo 

P. 

•  0)  -C  o 


^  a>  F  a; 
'H  a^  <^  <ii 


111 


:Sic 

'-^ 

sira  M- 

7i^ 

d    ■ 

C 

O 

.U 

c   • 

rt    * 

:i 

cm 

o  d  t- 


o 

O'O    .       CO 
iQ  CO    .  o_f3 

C  c  — 

|i  §,§ 

h-;  (5  CU  r-  ^ 


Q->  be 

Ik 

o 

So 


:^ 


sl= 

d££f 


o  u 

£  a»  c  c 

•-;  o  T!  =^ 


0.  3 


o 

o 

o 


02 


o 
o 


Q':? 


^  o 


0)  3 

r'3 
^  o 


wm 


00-3 -oN 


o 


>^ 

,M 

ddre 

Spri 

Plu 

p 

<  0^ 

0 
0 

x:  r 

25 

k^ 

S 

K 

EI 

5 

G 

< 
>> 

P5 

^ 

<5 

K 

s 

^ 

^ 

-3 

0 

0 

^  C 

0)    c  o 


^  ^^ 


W      COM 


'w       1— I  O 


'w^w^ 


cc 


be 
2 

s 

O    i)£ 


o  o. 


at-  u  a^ 
-3  c  ?"o"  ^  -d  o  ?! 
c^r;:  o  ^o^::: 


E  c 


O     M* 


d 

o 

bo 

.5 

S  3  O) 


CC  c3  3 
3  (H  a> 


ox: 


ss 


''r 


bo     <ii 
.3  -  S 

-So 


0. 


*5d 


dee      5ir=" 


c  c 


3  cd  u 
oil 


o  -  ^ 

M  w  4) 

-3  .  C 

35  3 

ffi3  3 

i.£'  ^ 

3  ^  - 

II  P. 

OS-  d 

pgm.  o 


rh  bo       <u 
3        > 


CCt      t 


2o  .wi  t; 


3 
o 

=  2      «      o 
00      t-     >> 

00    u    u 


44 


ANNUAL  REPORT 


< 

o 


CD 

2; 


^ 
w 


>      > 


m 


o  o 

-O  i3  TS  O  "C  •- 

coo 


0,       c      c,      «; 

s  IS  |S  |i 

.a  .a  .&  -^  .^ 


M 


-o  C-O 


K 


o 

> 

1 

t^ 

X 

t~ 

'M 

X 

Ci 

<D 

Vi 

1—1 

rr^ 

<D 

>^ 

c 

''  1 

lO 

>^ 

cq 

o 

P 


e   u   dj   ci!   o   mo   c 


£    i^ 


3-r 


'2     'S« 

^M  Ch-,  O 

^^k|S| 

•D  o  O  "C  'D  o  rq  c 

O         CO     U 


J£h:3oiJ 

<U  -r   Q)  cs   a; 

>  £  >    .  > 

'O  c  "O  o  -a .~ 
0     0     0 


6  c 

So 


c  .i:    .5    ^ 


It 
II 


5 

u  ^^ 
(tec  c 

«e  rQ  <M 
(M  h-l  in 


"a!  Q 

WrQ 

CO  ■— I 

^  o 
UO 


^.5 


5^1 

0      ^ 


«-    r-    tn 

So  c3 

£    =3 


"-'  o 

•So 
o 


<D 


=1         f-  t- 

i:    rt       rt    cc    g 
S    2      2    2    o 


be 

o      P< 


:=£ 

73H 


2    3 


£.5.5 

"Z  u  u 

~  c  a 
Jp  c  o 


t:  <? 


0  0 

OO 


-^     « 


-a 

I     1?     II 
O     ^     hO 


0)  C 


tttt      ^ 


COLORADO   BUREAU  OF   MINES 


45 


25 


<o 


M^ 


-<J 


.s.s 

o  o 


o  u  u 

^  >  > 


c      .      .      .      _c   .  .  ,  ■ 

fcTr^  t-"  *-•  tT 


02 


0) 


>    .  >  o 

.a      .o.  -c 


UN 


•a    =J 


<u      be 


.a  -      -c  .a  .  .  .j-   -c  -^      -O"  -c 
'000    000    00        00       OO 


m    «2 


7?  7;n 


o 


w      CO 


O     0 


w2 


C^ 


o 

u:n 

<v 


•^^ 


o  ^ 

c 


IP 

S--MCC 

•-co 


£^^ 


K  <1^ 


bDbJD 
be 

22S 


fq     bi) 
^    2 


a 

02  m 


0) 

be  C  1) 


T-H  rt    W 


be  I' 
CQ 

MS? 


2ffi 


f^         HO., 


2«wU 


•« 


OJ  OJ  ^ 

c  >  ^ 
0-.  0) 


be  be 
c  c 
"C'u 
aa 


•d  "ts     5     "c  "d     "d  'd 


be  be 
c  c 
'Z't. 

aa 

WW 


-co 


bed) 

1^ 


0)  K 
-d 


.u  c5 


5  == 


C3    . 


:is 


be  oj  -be 

.SS  c  :    .S 

.h  6  ^  be  ^     o  *-■     .i: 

p2w  o  t,    So    [^ 


b£'  <i> 
c  £ 

03    >^    tn 


a;  ^ 
<D  o3 


"^-v 

fl 

C  rt 

0) 

ss 

h 

2W 

^v. 

be 

.  rf 

E^ 

be 

m3 

0) 

23 

•T-  O 

O   Ki   Ce 


Q  o     ^     o 

cS  ra  01      —      <i) 


C-d 
q  o 


a).i: 


M 


<i^  '-i  ♦- 

o     % 


c 

0) 

c 

p  > 
^? 


K    w 


46 


ANNUAL  REPORT 


a>' 


O 
I 

05 


O 


o 


o 
■oN 

o 


cc 

C 

o 

'D 

Q) 

<{ 

bx) 

;- 

o 

0) 

0 

3 

Ur 

o 
0)    c 


H-3  c 
O 


> 

.a 


W  ^     ^ 


>^  >  >    > 

C5     a:C     CC 


m 


0) 


009 


£:= 


c  = 


-?: 


^^ 


s  c 

oO  be 
^b..5 


be 

.£0) 
.~  o.£ 


3^  rt 


5.= 


b£bc 

c  c 

aa 

WW 


Vi  E- ! 


oi  o 

V. 


o 


2.M 

a  . 
-2 

O 


0-1 


K     < 


a 

CO  o 

—  m  K 

c  c  — 


a 

o.b 

£  a 
rt  c 


£    ^ 


Sr° 


Eh 

O 
o 

so 


f^    -^-^    ^    .£     S 


<^ 
pi; 

Oh 

o 

a     <^ 


i.'^fe- 


a 
O 


TO 


—  ^         0) 


.•3  a 


err 


cr  0) 


act 


>-&H: 


If 


x:  c 


i^hJ 


y.^ 


'a;o 


o 


Cu     tt     w     K 


<U  3 

So 


C  c 


(M 


1>^ 

c 
o 

CO 

p:: 


c 

.a 
-o  o 

O 


5=^ 


c 

C         5 


fe  S 
5  w 


a '5 


COLORADO  BUREAU   OF   MINES 


47 


.a 
•op 

O 


>    .>    . 

.a  .a 
t;  CO  o 


^i  s 


C  ^ 


Jo 


>    . 

-6* 


c  c 

is 

C  O 

UU 

^  be 

c  c 

ii 
§s 


.a 

o 


a;  o      S 


c 
o 

O       r  O       O 

£  q5  £ 


"SfeN 


a"^  a 
a  .a 
C'o  o 


5S 

o 

a;  o 

-4-> 


ac 
K  o 


.a 
-op 


be 

2 

w  cd 


OooO 

i5S 


a  be 
•Si 

li  bx; 

c 

§  © 


Pi    tfei 


c 


.a 
-o  o 

0 


£•5 

a>  o 


o  O" 

00 


5 
S 

^  o 
cc  a; 

Is  = 


.-a 


3  :« 


Pi-:: 


Q    tf 


(M 

0 


o 

o 

o 
p 


02 


r  ^ 

s: 

0  p 

0 

tix 

c 

CC 

Q 

t; 

— ■ 

^  c 

c 

0 

0 

0- 

c 
c 
0 
0 

,_,   • 

CO  *- 

c 

^  ?^ 

ri    '^ 

"§ 

i5Q 

i 

c  0 

^ 

-M  c3 

c 

u--i 

rtCln 

^_l 

K 

a 

-^s 

i 

<c !;: 

•rs 

u  2 

^^ 

«> 

•sg 

s 

C-r 

«o 

0 

b£ 

c 

c 

i 

c 
t-   a!  o 

a  o.i: 


d    O 

^  r 

£ 


48 


ANNUAL  REPORT 


a. 

o 
O 

<U  3    > 

lis 

—  «M     5    <P 

O 


Eh 

o 
o 


O      %  c 


oj  o 

in  33 


2       C 


OO 


a 

a 

<M  -a  p 


O 
O 

o 
p:; 


0.0 

J2 

:?; 

^  C 

HH 

fc— 1 

tA.  ^ 

(^ 

y  — « 

E^ 

o 

o 

/^ 

(-H 

H 

< 

'A 

W 

C 

Ph 

3 

o 

be 


a 


o 

O 


TO      HJ 


illl^l 

2,      c3  rt  a>  rt 


UO 


O 

o 
Q 

s 

p^ 
< 


:/2 


t— ( 

H 

P^ 
W 


CD 

Q 
be 

Is 


O! 


""?; 


w 


>» 

c 
a 

p  :  :o 
o  •>.u 

rt  c  5  >-M 
c  ::  3  >••- 

O  O  O  c«  C 


^'^  Pi «  tf  Ci 


0)       2w .    c 


^  o  rt  rt    . 
C  O  W  0.  D 


2o 


rt'^    .a  .c  -  -u  -o.  -c 
C5    O 


Oo 


;n 


o  o 


02 


o 
o 


0^ 

t-H 

o 


O 


O     O     00 


a  Z 


73     C3 


I— I  K 


o 
O 


§S 


1^  o 


o? 


►2^ 

iu  o 
c  o 


> 

i| 


^        32 


^2    5- 

(flrrj      i-l       rt 


o 


-t;   <: 


I  o     w 
;  o 

be 


U  05 
o!  0^ 

P3M 


COLORADO   BUREAU   OF   MINES 


49 


J   m 


DiS    oSSoS 


be     be 
c      5 


S       a!      ?^       «^ 


02 


CO 


0     0     0     00     O     — O 


—  o 


m    m 


CQ     C^ 


be 

s 

Ho 

x: 


c 
a 
5U 


be 


^o 


"I 


r°,  be 

^  -So 

§  2  c 

^  o  « 

s  e2 


-o  •-  -o  c  -o 
0     0     0 


CO^K^CA. 


00   o   00   o   o 


-    5 
1^    ^ 


u     O 
o     -o 


be 


5S 


Eg 

KO 


.5     ^ 


E^     be 


—     *;;     ^ 


^o 


c  be 


CO 


t-  c 

o 

c 
c 
c 


o  •     >, 


^1 


3^ 


^•■go-^g 

O^OffiCQ 


dO     ii 


(ux: 
00 


r:  p  o  o  2 

OOOOQ 


re  (D 


O     -^ 


x; 


'x  CO 


►^til 


O  ^ 


o 


oS   5 


o   o  50 


« 


(D 


OPJ 


xS 


c 
c 


-5  «^     13 


50 


ANNUAL  REPORT 


si 


o 


c        o     qQ- 
0        0    0 


0^0 


CU    -c 


G 

•t:!'-'  ^ 

<-) 

Km        " 

o 

?    o§5 

1 

'3  ■«  w  6 

fe  o 
o  = 


£u 


tOh 


wo      o 


0£ 
b£ 


be 
c 

o 

CO 


o    > 


;«  re 
.  o 


(TCI 


o 
o 


oo 


Oh 
O 


o   u 


W      COVJ 


J 
-o 

l£ 

1? 

"^  ^ 

o 

c  - 

c 

3  ^ 

Ol 

Tih 

E^ 


o 
o 

Q 

12; 

3    £ 
S    I 

c 

[V]  'U 

^  2  ^ 


c^   O  ^ 

o 


o 


c    i; 

.  ^    ,1, 


^•g 


O 


Eh 


o 
o 

G 

o 


s  2 


o 


o    «i 

si 

oS 


c   c 


73 

?2 

Cf.     u 

SB 

?:    2 

c  ^ 

^  a 

'o  3 

«<  CO 

^fc 

0 

ii 

CU  N  C  (u 
(D   rt  c 


V.  x.  a 

03  rt  c 
t.  u  P 


w  ^  0*  w 

dj    C  rt  3  rt 

PI  If" 

^  .5  •  '^ 


K 

^  o  Hi  -< 

«  t.  to  M 

o  o 


:2; 
o 


:2i 


CO 


« 

H 


fe^    ^ 


5.    4,       U 

p:    O 


COLORADO   BUREAU   OF   MINES 


51 


^^j 


<p : 


OJ 


0; 


>         W         <V  -^         -* 

r  -c  —  c  ^  r  -c  —  "a  — 
50     SOmO     O 


*?5:^ 


fee 


W  a  : 
m  . 

^  &c      c  «  a; 


:3  3 

raw. 


c  c   •  >> 

E  s-  C  c 


•  c 

:i 
i.s 


-^ 


<D  ^ 


5  ' 


^  CD   ~ 

<i^  cc  ^  , 
c  O)  C  be 

^  >  c  - 

bf  ^"^^  =^ 


oi  be 


ri^S 


^  O  t^  :3 

ouKa 


5m 


o  c 


-a 


c3  « 


a; 


Mo     •- 


SO)  I 


Oi 

-a 

'C 

"3 

i^' 

rt 

rt 

rt 

o 

0^ 

•^^ 

% 

M 

j_  O 

u 

u 

;- 

OJ  13 

o<l; 

<p 

a» 

c  -- 

> 

> 

^S 

S)r? 

W 

W 

5^ 

.  - 

o 

o      o 

o 

1^'d 

S-n- 

S-H-S 

OO 

::!. 

^o 

^o 

^cN 

w 

0 

0 

C 

Eh 

o 

Q 
12; 


< 

Oh 

o 


a  o 


.2  -^' 

5 


3 

.2  '" 


CO 


O)  bi) 


^     ^ 

3  3 


o 


-^     loW 


2W 


^      b/:        C 


o 

O 

bCM 

> 


^  6 


U      O 


UO 


0) 

<0 

4)  Oi 

^ 

X 

XX 

^ 

^ 

%% 

>. 

>. 

u 

o 

u 

0) 

0) 

lu 

X 

^ 

^ 

ft 

X 

0 

•p 

O    -" 

c 

o 

cJ    0 

3 

5 

o 

6 

(1) 

"5. 

bJD 

iuD 

c  c 

« 

m 

ffl 

tt 

H 

fcO 

"I 


52 


ANNUAL  REPORT 


CI 


O 


(f         <D         4) 


O  c 


«-*  c      tT  ?     ^  wi     a     "      <=  5-" 

dirt       a>  T-5  T!       »c^^  >^  M    -  pr    •  C     -  CC  n-l      '^^  Ol 


w 

a, 
c 


bo 
c 


4)  4) 

>  c 

1  CC 

\  be 


t^     B 


Z>  f^ 


!| 

O  « 

m  re 

^« 


•  O    r 


re  "h 
.re-^. 

rj.  o   3 

"^^  '=^ 
goo 


o 

r  ^  'o  ii  -e 
-c  r  c  r  « 

■1  rt^  reo 


c 

^■>. 

c  « 
dj  c 

£E 

CO 

OU 


o  be 


^  W  C  'iS  ><  W 


re  iz 
a;  c.-i; 

*-•   ^   S-.  /- 

re-c  0-  p 


>;  4)  w 
4i^iJ  re 

S  4) 

r  X  C'-2 

'C   c—   4/ 

re  c  4^<t-, 
<i>'^  >  >. 


ui 


—    tc         <M 


o 

tin       O 


■  '  re 
be 

7?  4;  rt 


>     > 
re      re 

4>         « 


Hre 
C  a, 


-C        T3 

k:       re 

OJ  4) 

•c  ^      S3 
re  >  o  > 

*^  .•=  .S  :^ 

•^  w  5  w 

-^  o  <o  o 
ccOh20 


O    ^5  I 

o   «^^ 

to  iJ  1 


-M  be  :  o  •- 

=.£  :  X  S 

C  tr-l        ■     4J 

V  ?  el's  ii 


be 
c      >- 

•-  >.  re 

j!  0<  O 

«w  o 
.SO  be 

£be.5 


r 


K     £--£ 


r-i    O 

eoD3 


o 

O    U 

>  o 
rep 


O   4J 

^    .  u  c 


»-  re 


4)  C3 

"3 


4^  ^ 
-a  re 


'O       ■ 

reo 


o  ^ 

.<' 

re  c  tc 

^    K 

(U    4;    4) 
2-0   4^ 

=  =Q 

4)  M  ^ 

o-r  ^ 
c  re  re 

PnOhJ 


4)  •  4; 

^  •   > 

'>  4)  4) 

4)  >     . 


be     W 


iJCQ 


W^ 


e-' 


o 

^        O 

O  CCM 

<ra  M  e<T 
tr  (M  <M 
^     •    • 


s  ■£ 

rt  c  c 
g  re  4J 

£  o  ^ 

O    K   ^ 


ii^ 


TO 

^& 

4) 


L  to 

re 

13 

re 

c 
t-  c 

4-   W 

CPm 


4/4/4;         4/-4)4)        4;        4)         4/QJ         4)         1)         ®4i4J         4>4)4)4)         4)4)4J         4)4)4)        4) 


c        "b      "c 'b 'o     xJ  p  "c  "o     'O     'C     "o '3     T!     "p     "b  "c 'O     'O'C'cc     'O'O'b     'O'O'o     'b'b 
►J         re       rerere     reCj^TO     re     re     re^c     re     re      c^irere      rererere      rerere     rerere     rere 


re 

re  4/  £• 
'D'C  «5 


C'E 

4/      ■ 


4-  Vj 

."zr  4) 


E-^ 


re;::;  ;'  TO 

oou:t. 


.Ex 

_  _        <D  'O  4) 

>^  ,  S       m  t.  4) 

•-  <^  ^  t       u  w  4) 
Pti^  ?       C  C 


o  arc 


c 

C^- 

c 

<«-i 

r 

4)  TO 

c 

ex. 

tti 

■^w 

4) 

^^4> 

j::. 

re  o 

£   £    .^5iE    SreSS;    So.. 


COLORADO   BUREAU  OF   MINES 


53 


1? 

J-" 

0/ 

^i 

i: 

w 

3  >.-^ 

O-offi 


CM 


c  cd  >' 
5  o  C 

P'Z  '^ 


s  ,>  <3^ 


J      3^ 


u  ^ 

;m  u 

^  3 

<D   0) 

■'-'  TS 

^O 

r^  izi 

i£ 

mS 

•^  Vi 

2S 

DC 

CO 

00 

05 


o 
o 

Eh 
<1 


<! 

o 


3S 


c£ 


4)   fcx; 


<D  3 

CO  fc< 
-3  ((_, 


o 
o 

P         ^ 


02 


<; 

O 


o     c 
O     O 


O     O 


he 
9 


=   •  o 

5  :o 


M   «    O)    ^ 

^  ^'  ^ .::: 


a; 


be   . 


3+j 
_    .  -  ^  O   CO 

Qj   •»—    '"^    ^^  ^^'^    ^^r^ 


iJCbc 


i;   3      _ 
cci  '"'  be  3  fe 

O    3        3  be 

co   o 


b^  CD 


§.5 
o      o 


3  3 


22hC 
3    0  3 

I  ow 

fc-  O 
fcO 


^  P 


w     w     v: 


o 
a 


<! 

P5 

:z; 


o 


O  ^  I)  (1) 


3S' 


be 

t,    3 
S3 


3^  he 

5  3  C 

*="  ^ 

C   !-  M 

S  -5 


To  o 


(V  <v  <u 

0)  OJ  <u 

(U  (U  0/ 

^  Lh  u 


so 

c 


a;  0  o 

CCJoc 


-a  CO  3 
o 

3  3-0 

03  d  c^ 

^|o 

©0  C 

§^^' 


O 


dj  (D  3 
OJ  4)  oO 

(u  «  rt 


Zt 


c  o  c-  c^  «  c  ^ 


w    ^ 


54 


ANNUAL  REPORT 


15^ 

Uc 


W?^K 


,CCM 


Eh 

o 
o 

<^ 

o 


.D.  .a  .c  -  -& 

'UC'CO'OC'CaO 

o   c   o   oc 


:      <X) 
bJD     ^ 


"5  S 


-"    c 


<1  :     : 

W     c   :     : 
C     «  .     . 


ss 


o  Ju 


<o 


'^^ 


ft  o 

rQ   O  'O  rQ  .^ 


-£ 


'Con 
It  5  ^ 


W 


ss 


o 

S 

o 


Ocn 


ceo 
•53 


K  rt  "^  ^  7i  am  ctrt 

t-  ;_  -  UU  U.U  Ut. 

s  zi  P  ::3  PP  =3:3 

O  C  ^  OO  OO  OO 


.n  .^   .g 

c    c    b 


o 


rt  C 

o  c 


O 

6  ^- 


CC   j_^ 

o  c 


o  he 


o 


-  o 
c 
P  c 


0)  P 
*^'0 


•Oo 

■a         a 

1« 

-N 

. 

d,    Silver 
opper, 
ismuth 
-er    (c) 

d,    Silver 
inc 

^er,  Lead 
d.    Silver 
er,   Zinc 

P 
O 

W 


W 

C 


•n  K 


c 

be  c 
•pti  o 

C  p  4) 

«  ^5 
rt  c 

|S.| 


c   c    c 


ore 


Ce    K    Ce 

£•££ 


ic3 


<D 


ax 


c  • 

bt  r-' 


c:  E     «j 

p-     (L 


O  O  0 


p 
t^  9 


COLORADO   BUREAU   OF   MINES 


55 


I  2S 


(D  <D 
>  > 

QQ 


Jo 


.ft 
•o  o 

7::o 


73  CQ     J 


M  Oi  T-H 


h 

C  be 
re  c 


C  ;^  O 

re   .  c 
be 


EE 


ere 

-OH 


Q 

xo:=: 
■^E 

E  a;  5>C 
•a  a;  C 


re  re 
££ 


t^-S      Wo 


o  ft 


y  o 


«2  ^ 


o 
o 


t-H 


be  |_H 


Oh 
O 


<ti  _  re. re 

u  t:  (-.'       ^  p,  fc<  t. 

(DOJO)        ^C  r^  <U  <U  <i> 


'O  "U  73 

re  re  re 
<u  <u  a; 


re 
c 
o  u 


c  c  c  c  c 

(U  dj   <P  (1)   li 

,  ft  cft  ft  ft 

'   W   5«   W   W   EC 

<<<<;< 
;  ;  o  : 
.  .u  . 
:  :  he  : 

.   .c   . 
;  '"w  ■  c 

.    .  cC    .U 

S      ■        0<D 

E   •  re  eg 

c    •  ,    <L 

^ms 

re         (d£ 

5ugP| 


5^ 

Km 


c  c  c  c  c 

C)   <ij   ^   Q^   ii 

ft  nacft 

K   K   EC   tC   W 


rt  he  <»  <-i+^ 

13  c  3  re 


00 


00 


0)  CD  0/0; 
X  ft  G  X  ft  ft 
c  vj  (/:  c  u:  X 


i>.  •<: 


o 
cc      c 


heg,  : 

•SS  : 

cc  o    • 
•— '  hcoi 

■  B 

^  he*^ 


be  ft  <^ 
3hr^ 


^^. 


>,be 

^eI 


c  c  c  c  c  d 

4)  (1)  0)  <P  C  Q) 

aaft ft ft ft 

xfi  XI}  in  Vi  m  m 


^ftSg 

hCH  ^  hC'  re 
re  t-  E.oj 


t'g 

c. 

> 

u 

ol 

tf 

re  u 

.  ft 

re  v: 

^^ 

^^ 

c 

J=%H 

-cc     -c  o 

"^t-i 

U  c 

cc      o^ 

Cc 

o 

o 

CO     0 

t- 

c 

13 

c 
o 

- 

C<l 

re 

o 

be 

Ci 

u 

-c 

rH 

c 

c 

5 

oT 

6 

73 

X 

H 

Q 

O 

l:- 

re 

t-H 

he 

i 

0) 

:z; 

re 

ft 
c 

re 

"^ 

^ 

IT, 
EC 

^ 

o 

K 

M 

— 

>H 

0,   O'-w   . 

o 

dJ 
u 

oo 

i 

Eh 
O 

T3 
< 

Del  Nort 

Del  Norx 

506    Firs 

Denver 

o 
X 

o 

i 

bi^     S 


hH 

fin 

o 


c  c 

n  re 

EC  c    ■ 

(L  c  C 

.^O  re 
o     a 

£]  K  E 

.   0/  c 

t-^  be 

o  O^  c 

re  i.'^^S 
^H  a>i^ 


0--  c 

^  S  cs 

•:^E'? 


P(^ffiffi§  %^M 


(L  0,  re 
g  E£^ 


EC 

0) 

0-2   . 

.^   C  EC 

o  :=•- 

OoQg 


P^ 

< 

Q 
< 

P 

<^ 
p^ 


P5 


I— I 

Ph 
C 


be© 
.£0 


§^ 


3_ 


O 


56 


ANNUAL  REPORT 


OS 


o 
o 

^-^ 
O 


o 
^ 


o 


-a 


5 1 
S.2S 

CO  o 
S  w 

So 

HI 


^    N 


aw 

0)    >,  3  3 


n>i  N     N 


O    5^ 


OS 


Eh 

O 

o 

o 
O 


y. 


W 
Oh 
O 


1  ic 


o  a^ 


M73 


c 
P3CQ 


tS3N: 


M 


X 


-a  . 
2P2 


72 


^  <D  C 

og5 


>a^^ 


3  rt  a;  rt  2 


5  a 


o 

.5w 


he; 


^11 

ci  C 
MM 


bo 


(U 


g  ^  s 

(1^  (2  S 


o  o 


a; 


o?5 


N   N 

c  c 

c  c 
c  c 


c 

X 


d  d 


d'^ 
—  ti-i 


02  Sww 
o  -  o  o  '^ 


h4o 
>   - 


.p.  .ft 

-a  p  -o  o 


Eh 

;::) 

o 
o 

:z; 

< 

:z; 


o 

E^ 

< 

O 


q    00    wo    o 


0/ 


^2 

c 

d 


9  ?* 


£d 
a;  be 


d  d 
00 


5r>^ 


;5  :?; 


c  — 


be    .S 


•C     S 


^     « 


d 

0) 

d 

■^  c 

c  F 

C 

_  rt 

o;  bo 

C 

c.i: 

0^. 

d 

^  0 

fc£ 

§1 

c^2 

0 

i-  d 
OQO 

3 

COLORADO   BUREAU   OF   MINES 


57 


-3  o-c     rs 
,-^0)      a;      <D 

.  -a  -c  .c 

'O'O  CO  CO  o 

00    C5    O 


>-l    t-    Sh 

(U  -3  0 


OS 


Q- 


."a 
c 

oco 


Si 


H^M      <1 


§M      M 


2    g 


3« 


o 

X 

<D 

3 

5_, 

>» 

a» 

C 

> 

C 

•^ 

3 

W 

m 

U  C 


O 


02 


o 


CO  ^^^      C/2  ^ 

-a  -^  - H 

'O  O  "O  u  'O  p 

o^  o^  o>^ 
0     0     0 


-o  •« 


be 


-    '-        -5 

.a  -a  -  -p; 
re  o-o  co-c  o 
-q'^  oO  ocU 
0     0    00 


.  ,a 
-co  o 

00 


^'    ca 


o  ^      ^ 


(V     a 
0 


<1>  ^ 

h 

s  s 

rf_ 

^H 

d 

d 

<J 

tt 

a 

^§ 

bjja 

be 


O    OO 


fc-  fc- 


0) 


'  a 

i»S 
c  o 

a 
o'Sa 


b£:? 

s-  bj:^ 

ace 


a    aa    ao) 
O    OO    Oh 


cq    « 


fc,  o  "O 

u 

b 

a>  3   rt 

<u 

0/ 

112      o 

ss 

XSl 

2"^ 

2 

^3 

c 
0 

CM 


o 
o 


2       ^ 


l-H 

o 


<U  11  o  ^  <1^  o 
be  b£-^^  br,  b£ 
•CO  bc^-o-c 

C  C  X  -C  C 
<D  ©  Oi  ii;  <1J  <D  o 

o  o"  o  o  o  w 


§bo 
^-  w  C 

aro^  d 
O  ^  ^  o 


o  ^g  t-  be 


o  c 
-  t-  p 

Is, 

gls 

•5.S  a 

Kk^  c 


I  if 


'^    -S"^ 


PQ 


0)  <D  <U 

_,  be  be  be 
c2.2S 
S  X  't^  'X. 
jS  c  c  c 

g  0)  <U  O) 

c  o  o  o 
jr  (D  a;  a; 
°  ^-  ^-  t- 


C2c 


a>  <u  c 

O   C   w 

u  t-  t- 


aj  c  c 

,  a<s  i- 

lUQQ 


^  o 

52:i 


0    "" 


58 


ANNUAL  REPORT 


00-3. 


.9 
§ 


C5 


02 


o 


.a 

^3  O 


> 

C 
0) 

Q 
CO     r 


^3  C)  > 


bcOB 

C9  di  j:;  o 

T-,  -P  'O  ry;  CO  _5  in  ^ 


o  > 


o  c 


C  bBj 


a 

S 
o 
U 

bed  >» 

"00 


-;  .~  c  "O  bo 

^  =  s-"^  bur. 

T  =  c  °^  o 

'/i  *  Q  til  ;^  -1^ 


bJD   ;  be 

.2  "n  •- 


w     w   -.   QJ         ^  N  m 

t.  I.  u       t,  o  t. 


—   k-    ■  c 


;  o  o 


o  «?  c 
be. 


<   . 


cc 


o    .5  <D 

-  bJO  t.  g-o 
g  C  O  t,-- 


C3   Q,  d 

ac  «i^ 


S^>; 


r-    J-    1^    !.« 

C  m  ;m  M 


bo   •       bJO 

O  (D  r-  O 


0;   "-^ 

be    .J:: 


-s 


03 

Q2 
be 


00-3 -3 -5 


C5 


o 
o 

P5 


CO 


O 


-a   CD 


rQ         rQfQrQ         "O         fQ         "O         "C 

"o      coo      O      O      O      o 

o   obo   0000 


!!>^<J 


^^: 


j3 


S"  -m 


OJ   >> 


0)  (S 


fit^S 


o2a 


a^^'^.^'^'S- 
o§>^P^^^--^g^-iJ^ 

d 
O 


■S  Tfl  O 


55  be 


o 


nJ  C.^^ 


+j   tJ«M  CD  b^ 
k!         rtJU  ^    O 
u        <u  be :-! 

a  o^*^  §.5  c 

illPl 

c/J  c«  ^  U     Q 


•^  ^  fc-  ^- 


0)  3  w 


o 
U 

be 

.Sec 
1^  aa 

--;  O  o 

goo 

C 

o 


'O— . 


:^.ii:.^ 

X 

.  a;  <u  oj 

<D 

.  0  <p  <u. 

<U 

u  u  u 

6 

(j(^U 

'  0^  oj  m 

^ 

;- 

aaa 

a 

aaa 

*j 

a 

a>      d)  a>.i: 
x:     c  =!  3 


0)  OJ  (U 
0)  0)  0) 

a>  0)  0) 

aaa 
aaa 
'Ui  "C  'u 

COO 


Q     W 


rt  P-O 

rt 

=!l 

0 

^ 

Q 

cc  a; 

0) 

d,  jb-o 

2 

"O 

t-   r— 1 

^00 

0 

0 

Ul^O 

0 

0 

a 
^  S 
c     o 

rt      O 
be     bp 


o     o 


2    5 

o      S 


COLORADO   BUREAU  OF   MINES 


59 


I'O'O'O      'O  "O 'O  'O'O'O 


73  "O  'O'O'O       rz'G       tS  "O 


O   OOOO   060   OOO   O   OO    OO   OOO   CO   CO   o 

O     COOO     C50C5     Oc50     0     00       OO     000     CO     OO     O 


•  h  bo 

•  <^  C 
.  >.5 


:  m  M  r  d 

•4JI-20 
"  "I'm  . 


:z^ 


:%x 


a)COs-'^a)CQ^ 
^-  a^  CJ  0)  ,„  tH  ^ 


9    rnS  t^ 


t3  cO+j 


•y    r  cc  >-i  ^  "-'  o 
a    t:  CO     a     >-  4-j  -m 

•-i  O  W  O  <M  --H  Oi  ^  o  U 


73  ^ 
OtS' 


m  be 

c 


aa 
aa 


00 


oi 
^  a» 

>.« 
rf  O 
Ih  o 

OS 


£:>>>> 

rt  c  c 
art  d 
c  aa 

oSS 

000 

'm  •«  .S 

^  ^  C  b^ 
a>  •-;  .i:  2^ 

^S2S 
-aM  3  o 

2a^o 
oy^o 


C> 


o 


>'0 

£S 

.be 
bjc 


.  be 
•C 


-  «  ^c 


0) 


T'^, 


m  ^ 


'5'"'    m: 


o 

O 

.0  be    - 
(U  m  03 

*-'  o     . 


0 


Ii3 


.^^' 
Sm' 


o  c-^ 


rtO 


c       ™ 
<X)  O  O 


^o 


1     c->< 


—  CC  o 

So-rs 

03       0) 
CDC  c 


iSt  b£ 
>Z  t,  c 


-«-> 

X 

tj  <D 

c 

0 

i£ 

0 

a; 

K 

0) 

Wii 

a 

a 

;^ 

p 

H-y- 

^ 

;- 

as 

^ 

ojO 

o  c 

O  "^ 

a 

bcS 

|S 

^O 

?■.  '^ 
^  o 


aaaa 
aaaa 


(h  tl  ^  ^ 

0000 


0  oa 
■i-j  -t-i  a 
o  or 


ao  a 


§2 
•r     o 


!>t>0     0>0     O      O    > 


aa 
aa 


00 


6>6 


x® 


bo 

<;  o  o 

O  w 


5ce£ 

be  aw 


,:-     o 

Oh     fU 


c 
P  o 


<1>  d 
0)      o 

bii!S 

rt  n  o 
www 


a>i 
§a 

« 
£  o 

^3 


;   ;   ;   ;       ; 

^~ 

00 

Creek 
Creek 
Creek 
Creek 

X 

<D 

S-, 
0 

X 

<V 

u 

■  cy 
■0 

01 

0 

U 

t 
0 

00 

X 

X 
<v 
<v 

Si 

0 

0 

01  m 

<V  0  0  (V 

<u 

<u 

0) 

d) 

0) 

(D  oj 

<o 

a) 

<D 

bca 
wh 


60 


ANNUAL  REPORT 


o 

Q 

CO 

3 
o 

< 

o 


_     "a  'c  -a 
««^c  90 


COLORADO  BUREAT"  OF  MINES 


61 


<v 

> 

u 

c 

0) 

01 

> 

Q 

. 

Q 

hi) 

_ 

2 

iji) 

w 

2 

_^ 

5 

3 

_o 

O 

■t-l 

U 

03 

1) 

— 1 

iicc 

ciH  c  c  c  c 

ao)  <u 

0)  2  dj  <D  <i)  oi 

c'02 

'a     'O'O'O'O 

oi'o'o 

ol:  o  o  o  o 

EhOO 

O^cIjOOO 

c-2 

(D     .  O 


o  o  o 
tf!  M  m 


SJ    .    .    .  o 

i<  c3  c  (D     .  <V 


,-   .  .v.  vv,  a  3J 

0)  5  0)  oj  a>  0) 
tn  TO  ^  t-  fc-  « 


3 
O 

O 

QJ 

C  S  C  cu  C  fe 

oo c2 o  o 


*^   .  ax; ' 


K      o 


o  o 


O 

a X  x; 

CS  o  c 


U2 


O 

|-3  <K" 


(D  <D  0)  ^  rt 

P2  Jrott:,-, 


.^  c  ;2  •^■'^ 

•"5  M  =  W 

,  i-l  O  t-  C   5 

hJ  CO  00  fe  a>  W 


i2: 


o 

o 

-M    O 

CO 


o 
U 

o 


<Oo 


>  t-^  p 


rt  s  c3  cs  rt 

ouuCuc 

o 

o  CJ  o  O^O-u 


Sis 

0  3 

0O  cc 

c     a 

^dnrt^  3 


—  6 

'O  3 
.3  oj 


3 

Con 

o  re  CW 
s^  o  '^  ui 


re     flH 


r^s^s 


a      P^ 

o-p 

>•—  ^-^ 

cc  0)  reis  c 

>.W  C  (I'  O  3  c 

>  ^^  re  c 
.::  p  i5  3 


U   !_  C 


ccojgooiS 

K  K  K  C  ^  W  tcO 
(X)  a;  q;  <i  K  <D  CD 


o  o 


P     Z 


ed3   : 


>  .t: 

<u  o  c 


o 


Cud.    Pii 


I'C  3. 

1 W  cc  CS  <J3  O 


3  3  3  3 

6  000 

w  til  x  tn 

u  u  u  u 

<U  0)  o  ® 

<D  (DO)® 


333333 
O  O  O  o  o  o 
Tj  X  'J:  'ji  -ji  'ji 

U  U  S^  U  S-'  -^ 

CD  <Xi  O  <S  'V  Z) 

tifcfc5fi^i3 

(D  15  $)  (D  <D  0) 
^  •"=  ^  "-J  •■?  1^ 


O  g  tc'l^ 


w  eft  re      0-  i- 


•  3  3  >^^  >? 

•mmOSO 
.  ■  0/  a; 

W)  c  c  "l*  <!'  <u 
re  3  3  !-.  I-  ^H 

M  tJ  'J:  t  (i  S 


•Sfc 


c  o  c  c  o  o 


r/)  r/)  ^^  ^  ^  ^  ^  ^   ^   ^  ^   ^  ^ 

-StSS.§.§£  £££££<< 

oa3a3Q;i^rtrtc3ririrecjre!a3a3+j333333 


o     000 


62 


ANNUAL  REPORT 


o 


«-?• 


.502 

P-io  ci 


V  K   Oj 
CO  t£ 

r^         '-'         r^  r  "=■ 


^ 

II 

01 

. 

_ 

>; 

1j           ^. 

rt 

K        E= 

^ 

^  1 

"O 

c6 

-t->  u  cd 

Q 

K  a>  0 

^•S 

tm 

OoO-*<C< 


B 


02 

Eh 

02 


U  .g 

.^  .  :3 

c  .'T 

c  •  <^ 

c:  CD  rt 

!-  £^  a; 

dj  Rj  '^       i." 

O  '^  t-  <i^  - 


d   S 


I— I 

o 


!>  C  a- 
3  r-  ,    ra 


■r,ui 
^  o 


O  w 


«>  c 


c  ra 

CO 


c  c 


c  car 


M    t::Pi; 


2i  5  Sa^ 

c  c  etc 

,-c  O  O/  ^- 

o  :-  u  rt 


(u  cC 

co.^ 


C  'I' 


o     c  u  <y     "^     '2 


S 


rt  c 
WO 


4"0 

CO 


bo 
-o 

So 

§5 

■    c 

w  'O  hjD 

_•  t-  c-c  ra  "^  «^ 

S    p:  o  p:  p: 


p   :: 

J^    c    o 

12; 


o 


o  J5 


pq 

Ph 


ra  ctS 


c  ^  ^  C 

i5: 


.H.EES 

^^E  £ 

O     CCj^c^ 


i;  is  Z  'n 
ra  rt  c  c 
^^  c  c 

o  O  Cj  o 
rt  ra  4;'  «;; 

S5p:k 


•  a' 

•  be 

Si's 

'^ra^5 
h5puPCc/i 


C     C 


^  £ 


H 

XT. 

pa 

c- 

K 

3 

1^ 

'§ 

P^  ^ 

Pm  t 

> 

•  c 

0 

C  rt 

pq    0 

p. 7; 

^s 

EC 

c 
0 

,2 

«} 


:w 


o  7; 


c  "-^^E 

-^o 


c 
o 

<; 

p:: 
pq 
P- 

^         o 

ra   "  -' 

O    CC" 

Q      (U    (P 

A  PQP3 


fo  ra 


INDEX 


A  Page 

A.  Y.  and  Minnie  mine 52 

Abe  Lincoln  mine 58 

Acacia    Gold   Mining    Company 59 

Accidents     28-42 

classified 33-42 

notes   on   fatal 28-33 

Aco  Mining  Company 15,   57,    58 

Acosta  quarry 61 

Adams   shaft   52 

Adelaide    mine    52 

Aetna  Leasing  Company 46 

Ajax  shaft 13 

Akron   mine    17,  50 

Akron    Mines    50,  51 

Almaden  mine 43 

Alta  group   19 

Alta  mine 57 

American  Mines  and  Smelting 

Company 42 

American     Nettie     mine 19,   54 

American  Rand  mine 47 

American   Rand  Mining   and   Milling 

Company 47 

American  Smelting  and  Refining 

Company 53,  57,  62 

Andy  Lowe  Gold  Mining  Company 45 

Antelope  mine 43 

Apex   clay  pit 60 

Argentine  Mining  Company 18 

Argentine  shaft   46 

Argentine  tunnel   47 

Argo  tunnel 43 

Arizona  mine 48 

Aspen  mine 20,   56 

Atlantic  mine 48 

Atlas-Manchester  mine 43 

B 

Baby  shaft 52 

Bachelor  Consolidated   Mines    Co 54 

Bachelor  mine 19 

Badger  tunnel    19,  57 

Bagdad  Smelting  and  Refining  Co 55 

Balbach  Leasing  Company 49 

Bald  Eagle  mine 44 

Baltimore   mine 43,  56 

Barnes  group 48 

Barnes-Lake  Gold  Mining  Co 48 

Barron  mine 42 

Barstow  mine 19,  54 

Bartell   Leasing   Company 52 

Beacon  gi-oup 48 

Beacon  Mining  Company 48 

Beaver-Belfast  mine 19,  54 


Page 

Beaver-Belfast  Mines  Co 54 

Bell  mine 57 

Bell  Mining  Company 57 

Bell   quarry 22,  61 

Belle  of  the  West  mine 18,  51 

Belle  of  the  West  Mining  Company 51 

Belleville  mine 42 

Bellevue-Hudson  mine 43 

Bellevue-Hudson  Mining  Co 43 

Bethel   group    53 

Bethel  Mining  and  Leasing  Co 53 

Big  Blue  mine 18,  51 

Big   Casino'  mine 18,  51 

Big  Chance  mine 45 

Big  Six  mine 48 

Black  Bear  mine 19,   57 

Black  Crook  mine 18,  51 

Black  Prince  mine 54 

Blackhawk  mine 18 

Blaine  tunnel   18,  47 

Blind  Tom  mine 19 

Blue  Bird  mine 58 

Blue  Jay  mine 11,  48,  56 

Blue  Lime  quarry 60 

Blue    River    dredge 16,  62 

Blue  River  Placer  Mining  Co 62 

Bonanza  mine 56 

Boston  Mining  and  Milling  Co 44 

Breadwinner  mine 43 

Brick    Yard    quarry 60 

Bright  Diamond  mine 19 

British  Queen  mine 19 

Brooklyn  mine 20,  56 

Buckeye  mine 42 

Buckhorn  mine 18,  47 

Bueno  mine 42 

Bull  Durham  mine 19,  54 

Bullion   mine   48 

Bullion  Mining  Company 48 

Burkhardt  Mining  Company 45 

Burnito  quarry 60 

Burroughs  mine 49 

Burton  quarry 60 

Butterfly  Consolidated  Mines,   Inc 57 

Butterfly  mine 19,   57 

C 

Caddo  Mining  and  Milling  Co 46 

Calcite  quarry 60 

Caledonian  mine   20,  56 

Caledonian   Mining   and   Milling   Co 56 

Camp   Bird  Leasing   Company 54 

Camp   Bird  mine 19,  54 

Camp  Bird  Tunnel,   Mining  and  Trans- 
portation   Company    54 


64 


ANNUAL  REPORT 


Page 
Canterbury  tunnel   52 

Capital    tunnel    43 

Carbonero  mine 19,  57 

Caribou    mine    42 

Carpenter   placer    57 

Carter  mine 50 

Carter   Mines    Company 50 

Centennial  mine 49 

Central   States   Mining  Co 50 

Chaffee  group 49 

Chain  O  Mines 50 

Chamblin  Spur  clay  pit 60 

Chasfield   Mining    Co 44 

Chicago  Climax  mine 51 

Clara  L.  mine 51 

Clark   quarry 61 

Clark  Quarry   and  Development  Co 61 

Clay  pit 61 

Clay   Products,   Inc 61 

Clear  Creek  Gilpin  Ore  Company 62 

Cliff  Extension  mine 49 

Climax  mine 52 

Climax    Molybdenum    Company 14,  27,  52 

Climax  quarry 60 

Clipper   mine 42 

Clipper  Tungsten  Company 42 

Cloverdale   mine   46 

Cloverdale  Mines   Co.,   Inc 46 

Coaldale    Gypsum    quarry 60 

Cocomongo  mine 16 

Cold    Spring    mine 42 

Collins  group 43 

Colomin   mine    43 

Colonial  Investment  Co 53 

Colorado  Consolidated  and  Milling  Co 42 

Colorado  Consolidated  Yule  Marble 

Company 60 

Colorado   Crucible   and   Clay   Company 60 

Colorado   Fire   Clay   Co 61 

Colorado  Fuel   and  Iron 

Company 17,  53,  56,  60,  61 

Colorado   Incorporated  Mines   Co 54 

Colorado   Lime   Company 60 

Colorado    Marble   Company 60 

Colorado  Marble  (juarry 60 

Colorado  Portland  Cement  Co 60,  61 

Colorado   Portland  quarry 60 

Colorado  Zinc   Lead   Company 62 

Columbia  mine 49 

Columbian   Mt.   Mining  and   Sub- 
leasing  Co.    44 

Columbine  mine 51 

Commodore  mine 17,  53 

Concord  group 42 

Concrete  Cement   quarry 60 

Concrete  Group   of   Mines,   Inc 49 

ConcreU'  mine 49 

Congress  mine 49 

Consolidated   Metalu,   Inc 49,  GO 

Cons()lidatf«l    Pennsylvania    Mines,    Inc 58 

Continental   Divide  Development  Co 55 


Page 

Continental  mine   48 

Continental   Vanadium   Co 4S 

Conundrum  mine 5S 

Coors  clay  pit 60 

Coors  Porcelain  Company 60 

Copper  Chief  mine 54 

Cowenhoven    tunnel    16,  55 

Cramer  and  Company 14 

Crazy  Girl  mine 43 

Creede  district 17 

Cresson  Consolidated  Gold  Mining  and 

Milling    Co.    12,  58 

Cresson  mine 12,  13,  58 

Cross  Creek  Mining   and   Milling 

Co.,  Inc. 48 

Cross  Creek  Mining  Syndicate 15 

Crow^n   Point  mine 19,  57 

Cudahy    Gold    Mining    Co 59 

Cyclone  mine 43 

D 

D.  and  B.  adit 57 

De  Caprivi  mine 44 

De  Caprivi   Mining  Company 44 

Deep  Mines   Company 14 

Deer  mine 48 

Delmonico  Development  Co 49 

Delmonico   mine    58 

Delmonico  Mining   Corporation 58 

Denison  Clay  Company 61 

Denver  Fire  Clay  pit 60 

Denver    Pressed   Brick   clay   pit 61 

Denver   Tunnel    44 

Detroit   mine   15,   16,  57 

Detwiler-Bribach   Mining   Co 57 

Diamond   Fire   Brick   Co 60 

Diamond  Fire  Brick  quarry 60 

Dillon   shaft 13 

Doctor  quarry   60 

Dolomite  quarry 60 

Dorothy  mine 42 

Douglas   Mountain   Mining  Co 43,  45 

Down  Town  mines 14 

Dumas  mine 49 

Dumas    Mining    Company 49 

Dunall   Mining  and    Milling   Corp 42 

Dunkin    l^'a.sing    Company 57 

Dunkin,  mine 57 

•Durango  smelter 8,  9 

Durant  mine 55 

Durgen  lease 55 

E 

p]agle    group 49 

Kagle    mine    48 

p]agle    sampler    13 

Eagle    Samplers.    Inc 62 

Earl    W.    lode 51 


COLORADO  BUREAU  OF  MINES 


65 


Page 

East    Argentine    Development    Co 45 

East    Butte    mine 44 

East    Side    mine 42 

Eastern    Star    mine 48 

Eclat  mine 53 

Edgar   mine   44 

Eight  Mile  Park  quarry 60 

Eiler    slag    dump 61 

Eldorado    mine    57 

Elk    Mountain    mine 50 

Elk  Mountain   Copper  Company 50 

Elkton   Company 58,   59 

Elkton    mine    58 

Elliott-Barber    mine    44 

El    Paso   mine 58 

Emancipation    Gold   Mining    Co 42 

Emancipation  mine 42 

Emma  Development  Company 47 

Emma   mine   18,  47 

Empire    Chief   mine 18,   51 

Empire  Chief  Mining  Company 51 

Empire  Lee  Mining  Company 59 

Empire  Zinc  Company 15,  48,  62 

Enterprise  mine 18 

Enterprise   Mining    Company 18 

Equity    mine    53 

Etna  Lead  and  Zinc  Corp 43 

Etta   M.    mine 57 

Eureka    Company    51 

Eureka   mine    42,  51 

Evans  Mining   and  Reduction  Co 42 

Evelyn    mine    52 

Express-Headlight  Mining  and 

Development    Co.    56 

Extension    mill    16 

Extension  mine 58 

F 

Fairview    mine    42 

Fairview   Mining   Corporation 42 

Falcon   Lead  Mining   Company 47 

Falcon  mine 47 

Fall    River    Mining    Company 45 

Fanny    Fern    mine 18,   51 

Fanny  Fern   Mines   Co.,   Inc 51 

Fanny    Rawlings    mine 15,  52 

Feldspar   quarry   60 

Fenton   mine    43 

Fenton    Syndicate    43 

Ferberite   Tungsten    Mines,    Inc 43 

Five    Brothers    mine 42 

Fluorspar    mine    42 

Foot  lode 49 

Ford  Mining   and  Milling   Co 54 

Forest   Queen   mine 58 

Fort   Collins   Limestone   Co 61 

Fortune    mine    52 

Four-Most   mine   58 

Four-Most  Mining  and  Milling   Co 58 

Frank   J.    Hayes   Mining    Co 45 
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Franklin    mine    42 

Free    Gold    mine 53 

Frisco    Mining    Company 58 

Fulton    Leasing    Company 44 

Fulton  mine 44 

G 

Gareyowen   mine   20,  56 

Gem  mine 45 

General  Sherman  mine 18,  51 

Georgetown    tunnel    44 

Georgetown  Tunnel  and  Transportation 

Company    43,  44 

German    mine    44 

Gilpin    Eureka   mine 49 

Gilt  Edge  mine 52 

Gladiator    mine    51 

Gladys    mine    42 

Golconda    group    55 

Gold    Belt   tunnel 44 

Gold   Bond   Development   Co 42 

Gold  Bond  mine 58 

Gold  Bug  mine 53 

Gold  Bug  Mining  and  Milling  Co.,  Ltd.__53 

Gold    Crown    Mining    Company 57 

Gold  Dirt  mine 44 

Gold  Dirt  Mining   Company 44 

Gold  Dollar  mine 58 

Gold  Index  Leasing  Conapany 59 

Gold    King    mine 20,  53 

Gold   Medal   mine 44 

Gold  Medal  Mining  Co 44 

Gold  Palace  Mines   Company 48 

Gold   Pinnacle  Mining   Co 59 

Gold  Star  Mines   Company 57 

Gold    Valley    mine 44 

Golden   Cycle  Mining   and   Reduction 

Company     12,   13,  62 

Golden   Fire   Brick   clay  pit 61 

Golden    Fire   Brick    Company 61 

Golden    Glen    group 44 

Golden    Glen    Mining,    Milling   and 

Tunnel    Co.    44 

Golden     Heart    mine 48 

Goldenrod    mine    58 

Golden  Rod  Mining  and  Milling  Co 58 

Golden   Rod  Mining   and   Smelting 

Company    14,  52 

Golden  Wonder  mine 18,  51 

Golden  Wonder  M.  and  M.  Co 51 

Good   Friday  mine 42 

Goodrich   clay  pit 61 

Governor   mine    58 

Grace    mine    42 

Grand-Clear  Creek   mine 44 

Grand   Republic   mine 42 

Granite  Gold   Mining   Company 13,   58 

Granite    mine    58 

Gray  Eagle  mine 59 

Great  Britain   mine 42 
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Great  West  Mining  and  Exploration 

Company 51 

Greenback    mine    52 

Greenback  shaft 14 

Grey    Copper    mine 42 

Group  tunnel 18 

Gumaer  mine 12,  48 

Gunnell  mine 49 

Guston   mine   19 

H 

H.  M.   Rubey  Clay  Co 61 

Hagerman  shaft 52 

Hahns  Peak  Gold  Mining  and 

Milling    Co.    56 

Hamill  tunnel   44 

Happy  Thought  mine 42 

Happy  Thought  Mining  Co 42 

Hard  Rock  quarry 61 

Hard  Rock  Quarries,  Inc 61 

Hawkeye  Mining  Company 48 

Helena  mine 14,   52 

Helping    Hand    Mining    and    Develop- 
ment   Co.    50 

Henrietta  mine 52 

Henrietta    Mines    Company .-14,  52 

Hibchley  shaft 52 

Hidden  Diamond  mine 44 

Highland    Chief   Leasing    Co 52 

Highland   Chief  mine 52 

Hoil  mine 54 

Holly    Sugar    Corporation 60 

Holly    Sugar    quarry 60 

Home    Run    mine 54 

Hoosier  mine 59 

Hoover  quarry  60 

Hope   Mining,    Milling    and    Leasing 

Company 55 

Hope  tunnel 55 

Humboldt    mine    46 

Hurricane  Development  Co 55 

Hurricane  mine   55 

Husted    clay    pit 60 

Hydraulic   dredge 62 

Hyland   mine 44 

I 

Ibex    mine    15,   52 

Ibex  Mining  Company 14,   52 

Independent   placer    62 

Index  mine 59 

Indexoline  Company   62 

Indexoline   plant    22,  62 

Indiana    group     54 

Indiana    mine    19 

Inglcside    LimeHtone    Co. 61 

Inglertide    <iuarry    61 

International    Hydraulic   Dredtre 

Company   62 

International    Smelting   Co 18,  <"'2. 

Interocean  mine 42 
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Iowa   Tiger   mine 20 

Iron    group     18 

Iron    King   group 44 

Iron   Magnet  mine 20,  56 

Iron  mine 42 

Iron  Silver  Mining  Company 52 

Isabella  mine 18,  59 

J 

J.   J.   Kennedy  mine 44 

Jake   Witter   mine 42 

Jay   Gould  mine 59 

Jay   Gould  Mining   Company 59 

Jennie   Blanche   mine 49 

Jerry  Johnson   mine 59 

Jessica    Mining    Company 46 

Jewett  Fire   Brick    Company 60 

Jo   Reynolds   mine 44 

Jo  Reynolds  M.  M.  D.  T.   and  T.  Co 44 

Josefson   quarry    61 

Jumper    mine    46 

K 

Kansas  mine 49 

Kelly  tunnel 44 

Kelso  mine 45 

Kelso  Nat.  Mining  Co 45 

Kemp  mill    45 

King    Solomon    mine 58 

King  Solomon  Mining  Company 58 

Kittimac  mine 20 

L 

Lackawanna   mine    20,  56 

Lackawanna   Mining   Company 56 

La  Framas    mine 49 

La   Framas    Mining   Company 49 

Lake  mine   45 

Lake  Mining   Co 45 

Lake  Mountain   Mining  and   Reduc- 
tion  Company   54 

Lu    Plata   Mines    Company 53 

Larkspur   clay   pit 60 

Last    Chance    mine 53 

Last    Dollar    shaft 13 

Leadville  Cons.   Mining   Co 52 

Leadville    Deep    Mines    Co 52 

Leadville   Mine   Development  Co 52 

Leadville   smelter    8,  9 

Lee  mineral   collection 6 

Leijal   Tender  mine 45 

Lexington    Cons.    Mines   Co 45 

Lexington    mine    _ 18,  45 

Lilian   mine    52 

Lilian     Mining     Company 52 

Lime    quarry     61 

liincoln    Gulch    Metal    Mines    Co 55 

Little  Annie  group 17 

Little    Casino    mine 18,  51 


COLORADO   BUREAU  OF   MIXES 


67 


Page 

Little    Harry    mine 45 

Little   Helen    Nos.    1    and    2 53 

Little  Joe  group 44 

Little  Jule  mine 42 

Little   Jule    Mining    Company 42 

Little  Nation  mine 20,  56 

Livesey   quarry   61 

Livesey   Quarry   Company 61 

Log    Cabin    mine 18 

Log   Cabin    tunnel 47 

Lombard    mine    45 

London    (k>ld    Mines    Co 54 

London  mine 16,  19,  54 

Lone  Tree  mine 45 

Lone   Tree    Mines,    Inc 45 

Los   Angeles   mine 59 

Lost    Park    Mining    Co 54 

Lotta  mine 49 

Louisville  mine 52 

Lucky  Jack  mine 20,  57 

Lucky   Twenty   mine 19,  54 

Lucky    Two    mine 49 

Lucky   2  mine 42 

Luema    Mining    Company 53 

Lula  group   11,  56 


M 


M.  B.   Burke  Mining  and  Investment 

Company    51,  55 

Madonna  mine 15,  43 

Magnet  mine   19,  54 

Mammoth    mine    45 

Manganese  Mines  Company  of  America — 51 

Marian    Mining   Company 55 

Marlman    limestone    quarry 21,  60 

Marquette   mine    49 

Marquette    Mining    Company 49 

Marshall   tunnel    15 

Martin   Silver   Lead   mine 55 

Mary    B.    mine 55 

Mary  B.  No.   2   Leasing   Assoc 55 

Mary    Goldfield    mine 49 

Matchless  No.  6  lease 52 

Mattie   Jack    mine 45 

Maud  Monroe  mine 45 

Maud    S.    mine 45 

May  Day  Development  Co 53 

May    Day    mine 20.  45,  53 

Mayflower  group 20 

McLaughlin  quarry    60 

Mendota  mine 45 

Metals  Production  Company 42 

Metals   Tunnel    Company 44 

Midget    lease    58 

Midnight    mine    16,   55 

Midnight  Mining  Company 55 

Midvale   plant    9 

Mine   Development   Company 57 

Mineral    Chief    mine 45 

Mineral  Park  mine 54 
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Mineral    Park    Mines,    Inc 54 

Minnesota   mine    50 

Miser    mine    55 

Missouri  mine 54 

Modoc    Leasing    Company 59 

Modoc  mine 52,  59 

Moffat  Tunnel 50 

Monarch  Contact  M.  M.  and  D. 

Company 60 

Monon    mine    53 

Monte  Mining  and  Leasing  Company 56 

Montezuma  district 16 

Moose  mine   59 

Morning  Star  mine 48,  51 

Mt.    Lion   mine 42 

Mount  Pleasant  Mining   Co 18,  47 

Mt.   Vasquez  mine 50 

Mt.    Vasquez   Mines    Company 50 

Mountain    Boy   mine 51 

Mountain    Plains    Company,    Inc 43 

Mountain   Spring  mine 18,  47 

Mutual    Gold    Mines,    Inc 54 

N 

Nancy  mine 42 

Nashville  mine 49 

Natural   Resources   Exploration 

Company 60 

Neglected  mine 45 

Nellie  Helen   clay  pit 61 

Neusta   Ventura   Mining   Corp 59 

New    clay    pit 61 

New    Day    Mines,    Inc 45 

New   El   Paso  Mines,   Inc 59 

New   Era   Mining   Company 42 

New   Gold  Dollar   Mining   Co 58 

New  Hope  mine 46 

Newhouse  tunnel    10 

New  Life  Mining  and   Milling  Corp 50 

Newman  tunnel   16 

Newman  tunnel  group 18 

New  Market 13 

New    Monarch    mine 52 

Newton     mill     45 

New  York  mine 53,  58 

Nighthawk    mine    59 

Nigro   and    Son    Limestone    Co 60 

Nimrod  mine 45 

Noon   quarry    60 

No,    10   clay   pit 61 

North  American   Mining   Co 44 

North   Amethyst  Mining   Co 53 

North    Fire   clay   pit 61 

Northside  London  mine 55 

O 

O.    and    M.    mine 43 

O.   S.    Storrs   mine 45 

Ocean    Wave   Leasing   Company 51 
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Ocean    Wave    mine 18,  51 

One  Hundred  Gold  Mining  Co 58 

Oneida  mine    45 

Oneida    Mining    Company 49 

Ophir   Loop   Mines    Company 57 

Ophir  tunnel   55 

Orient   mine    17,   56 

Orpha    May   mine 13,  59 

Oston    Company    59 

Otto  Mining   Company 57 

Owl   Canon   Quarry  Co 61 

Owl  tunnel 58 

P 

P.   T.   mine 45 

Parfet  clay  pit 61 

Park  tunnel 55 

Passiflora    mine    46 

Pay    Day    mine 48 

Pay  Day  Mining  Company 48 

Pay   Dirt  placer 62 

Paymaster    group    51 

Pelican  mine 45 

Pelleyre  Mining   and  Milling  Co 47 

Pennsylvania    mine    49,  58 

Pennsylvania    tunnel    19 

Penrose  mine 52 

Penrose   Mines    Company 14,  52 

Perfold   clay   pit 60 

Perrin    mine    49 

Pershing    mine    56 

Pessimist  mine 59 

Pewabic   mine    49 

Pewabic    Mining    and    Milling    Co 49 

Philadelphia  lode 43 

Philadelphia  mine   49 

Phenix    Lead-Silver  Co 46 

Pigeon    mine    47 

Pinnacle    mine    59 

Pitkin   Mountain   Boy   Mining   Co 51 

Pla-stic  No.    10  and   White  clay  pit 61 

Platts    mine    45 

Plutocrat   mine   59 

Pocahontas-Humboldt  Mining,  Leasing 

and    Milling    Co 46 

Pocahontas    mine    46 

Poinsettia  mine 49 

Polar    Star    mine 15 

Pomroy   clay  pit 61 

Ponsardin    mine    52 

Pony    Express    mine 64 

Poorman   mine 48,  46 

Portland   Cement  quarry 61 

Portland    Gold    Mining    Co 12.  13.  59 

Portland    mine 13.  59 

PotoHJ-Caribou    Mining    Co 43 

PotoHJ    mine 43 

I'owhatUm   mine 46 

Prairie  Dog  mine 46 

Premium   Gold  Mining  Co 49 
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Pride   of   Aspen   mine 55 

Prodigal  mine 53 

Production    27 

Pro    Patria    group 18 

Publications  of  Bureau  of  Mines 25 

Pueblo  Clay  Products  Co 61 

Puzzle  mine 58 

Pyramid    Metal    Corp 50 

Pyrenees  shaft 14,  52 

Q 

Quartz    Hill    Holding    Co 43,  49 

Quartz    Hill    tunnel 49 

Queen     Elizabeth     mine 45 

Queen    Exploration,    Inc 13,   59 

Queen  Metals  Company 58 

Queen  mine   59 

R 

Rawley  mine   16,   56 

Rawley  Mines,  Inc 56 

Ready    Cash    mine 50 

Reclamation  Metal  Mines  Co 59 

Red    Elephant    mine 45 

Red    Elephant   Mining    Co 45 

Redman  Mines  Company 55 

Revenue  tunnel 47 

Rex    Developing    Company 49 

Rex   mine 49 

Richmond  mine 43 

Rico-Argentine  mine 18 

Rico-Argentine  Mining  Co 47 

Rico  Enterprise  Mining  Co 47 

Rico    mine    66 

Rico-Ventura   mine   47 

Rico-Ventura  Mining   Co 47 

Ridgway  mine 20 

Rifle    mine    17 

River   Smelting   and   Refining  Co 62 

Roberts    quarry    61 

Rockfield    group    53 

Rock  Springs  Mining  and  Leasing 

Company   42 

Rockwell    clay    pit 61 

Roosevelt  mine 61 

Roosevelt  Mines  and  Elec.   Co 51 

Roseberry    mine    43 

Roseberry   Mining  and  Milling   Co 43 

Rose   Nicol   mine 13,  C9 

Rose    Pink    quarry 60 

Royal    Charter   Mining   Company 66 

Royal    P^lush    mine 11,  66 

Royal   Tiger   mine 16,   58 

Royal  Tiger  Mines  Company 68 

Rubey    clay   pit 61 

Russia    mine    65 
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S.    A.    K.    mine 46 

Salida    Granite    Corporation 60 

Salida    Granite   quarry 60 

Salina  mine 43 

San   Bernardo  mine 19,   57 

Sanders  clay  pit 81 

Sanpre  De  Cristo  mine 59 

San  Juan   Chief  mine 19,  54 

San    Juan    group 50 

Santa  Rita  mine 59 

Santiago  mine 45 

Seneca  mine 14,  52 

Seventh     Street    lease 14 

Seventh   Street  Mining  Co 52 

Seven-Thirty   mine    15,   58 

Shale  Plant  clay  pit 31 

Shamrock   mine 18,  47 

Shenandoah,    Dives    Syndicate 57 

Shephard    clay   pit 61 

Shiller    mine    50 

Sidney   tunnel    46 

Silver   Bell   mine 19,   57 

Silver    Lake    mine 57 

Silver  Leaf  Metals,   Inc 43,   45,   58 

Silver   Plume  Silver  Mining  Co 45 

Silver  Queen  mine 46 

Silver   Spoon   Development   Co 52 

Silver  Spoon  mine 52 

Silver    Star   mine 50 

Silver  Star  Syndicate   Co 50 

Silver    Swan    mine 18,  47 

Simmons  Branch  lode 49 

Skyline   quarry    60 

Smuggler-Almont   mine    47 

Smuggler    group    19 

Smuggler    Leasing    Company 55 

Smuggler  mine 16,   18,   50,   55 

Smuggler-Union   mine 19,   57 

Smuggler-Union    Mining    Company 57 

Snowden  mine 50 

Solomon   mine 59 

South  Burns  mine 59 

Spanish    Bar    Mining    Co 44 

Spar    Consolidated    Mines    Co 55 

Square   Deal   mine 58 

St-   Anne  mine 52 

St..  John    mine 58 

St.    Louis    Smelting    and   Refining 

Company 18,   46,   47,   56 

Standard    clay    pit 61 

Standard   Fire   Brick   Co 60,  61 

Star-Independence    mine    51 

Star  mine 16 

Star    Mine   group 52 

Star  No.   5  mine 14 

Steel   Galena  Mines   Co 46 

Steiner   Mines    Corporation 58 

Stewart    mine    51 

Stewart    Mining    Company 51 

Stone    shaft    52 

Stratton  lease 13,  58,  59 
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Strong  mine 59 

Summit  clay  pit 61 

Summit  gold  dredge.- 16,  62 

Summit   Gold   Mining   Co 62 

Summit  group 46 

Summit  Metal   Mines   Corporation 57 

Summit  Pressed   Brick  and  Tile  Co 61 

Summitville    mines    55 

Summitville  Mines   Company 55 

Sunflower  mines 50 

Sunnyside    mine    20,   57 

Sunnyside  Mining  and  Milling  Co 57 

Sutton    mine    19,  54 

Sweet   Home   Gold  and   Silver  Mining 

and  Milling  Co.,  Inc. 55 

Sweet    Home    mine 55 

Swickheimer   group    18 

Syracuse  mine 54 

T 

Teller   County  Air   Company 62 

Tenderfoot  tunnel    51 

Terrible   mine    12,  46 

Terrible    Mining    Company 52 

Texas-Colorado  Mining  Company -56 

Thompson   mine   59 

Tolland  County  tunnel 46 

Tomboy  Gold  Mines   Co.,  Ltd 57 

Tomboy   mine 19,   S7 

Tomboy  Mines   Company 57 

Tooele  plant 9 

Travis  Gulch  mine 46 

Treasure    Mountain    mine 55 

Treasure  Mountain  Mining,   Milling   and 

Transportation    Co.    55 

Treasure   Vault   mine 46 

Trinidad  Brick  and  Tile  Co 61 

Tucson   mine   53 

Tungsten   Production   Co.,   Inc 27,  42,  43 

Tunnel  plant 54 

Turkey   Creek  clay  pit 61 

Two    Brothers    mine 46 

Two-Forty  mine   50 

U 

Union   Carbonate  mine 18,  47 

Union   Carbonate   Mines,    Inc 47 

United   Gold   Mines    Company 13,   59 

United  Mines   Company 42 

United   States   Gypsum  Co 61 

United  States  Gypsum  quarry 61 

United    States    Portland    Cement    Co 60 

U.  S.  Vanadium  mine 48 

United  States   Vanadium   Corp.— 17,  48,   62 
Ute  and  Ulay  group 18,  51 

V 

Valley  mine 53 

Vasco  mine 43 
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Veteran  tunnel   55 

Vindicator  mine 13,  59 

Virginia    Mining     Company 46 

Volunteer    mine    53 


Wagon   Wheel   Gap    mine 17,  53 

Walters    quarry    61 

Warrior's  Mark  mine 15 

Wasatch    Colorado   Mining    Co 45 

Washington  Mines   Company 58 

Washington  oil  shale  plant 62 

Washington   Shale  Oil   and   Products 

Company    22,  62 

Waterloo   shaft 14 

Wellington  group 18 

Wellington  mine 15,  47,  58 

Wellington   Mines   Leasing   Co 58 

Wellsville  quarry   60 

Westcliflfe   Development  Trust 46 
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West  Fork  Cons.  Mines  Co 46 

West    Fork    mine 46 

West    Gold    Mine 46 

West  Gold  Mining   Company 46 

Western   Lime   Company 60 

Western    Lime   quarry 60 

Whale  mine 20 

Wheel    of   Fortune   mine 56 

Wide  Awake  mine 56 

Wilson    mines    46 

Winchester  tunnel   17 

Windy  Point  mine 53 

Withrow-Commodore  Mining   Co 53 

Wolf    Tongue    Mining    Company 27,   42 

Wood  Mountain  mine 43 

Wood  Mountain  Mines  Co 43 

y 

Yak    tunnel    14.  15,  53 

Yellow  Jacket  mine 43 

Yukon  group 46 

Yule  Marble  quarry 22,  60 
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